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NEW YORK, NOVEMBER, 1894. 





EDITORIAL NOTES. 





THERE seems to be the faintest breath of air stirring preced- 
ing the dawn of better times. There is the usual shortage of 
cars that is always with us when there is any traffic to speak 
of. To be sure, this shortage, so far as we have heard, is a 
local matter, affecting only the coal roads of West Virginia ; 
but the railroad reports, where it is possible to separate the 
freight from the passenger receipts, show that the former have 
picked up a trifle over the corresponding weeks in September 
of one year ago. Passenger receipts have naturally fallen off, 
owing to the loss of the World’s Fair travel that was on the 
road in 1893, but the freight traffic is the barometer to indicate 
the business done, and this does seem to show a slight rise. 





THERE seems to be an anti-step crusade sweeping over the 
country in the matter of car steps, but it is doubtful if there 
is more in it than in mere discussion. In cases like the ele- 
vated railroads, where rapid loading and unloading is an indis- 
pensable condition, and where no track work or inspection is 
ever done while the train is at a station, high platforms and 
no steps make the best arrangement ; but where trains must 
be broken up, air and steam hose coupled, wheels inspected, 
and an occasional brake shoe put on, the high platform seems 
impossible. It was given a long trial on what is now the 
united railroads of the New Jersey Division of the Pennsyl- 
vania Railroad away back in the sixties, and was abandoned 
as troublesome and impracticable. 





Tue Canadians have the advantage over the United States 
in the matter of canals leading from tide water to the Great 
Lakes, and do not seem disposed to lose it. The latest move 
is to make a contract for the deepening of the Lachine Canal, 
by the terms of which that waterway is to be given a depth 





of 14 ft. As 14 ft. was, a few years ago, the maximum draft 
of lake vessels, this depth will, barring length of locks, be 
sufficient to allow the passage of most of the steamers plying 
between Buffalo and Duluth. Our readers will remember 
that in June, 1893, we illustrated a method of pontooning ves- 
sels through the St. Lawrence canals, that had to be used 
where the draft of the vessel was greater than 9 ft., which is 
now the nominal depth of the water. With the new improve- 
ment such troublesome expedients will be avoided, and Canada 
will have made another bid for the direct trans-Atlantic traffic 
from the interior. 





As Canada decides to enlarge the Lachine Canal, the ship 
canal connecting the North Sea and the Baltic is approaching 
completion. This work is 61 miles long, is 200 ft. wide at the 
surface and 85 ft. at the bottom, with a depth of 28 ft., and is 
expected to be of great value to the German ports on the 
Baltic, while its strategic worth to the German Empire is ac- 
knowledged to be so great that Russia is taking immediate 
steps looking toward the reopening of the old White Sea traffic 
at Archangel, as noted by a correspondent in another column. 
If it will pay Germany to build an expensive ship canal cut- 
ting off Denmark from the mainland in order that the passage 
through the Skager Rack and Kattegat may be avoided, it 
certainly seems that the construction of a 14-ft. waterway from 
the Hudson to lakes Ontario and Erie would be a profitable 
investment, thus bringing the inland seas in direct communi- 
cation with the sea at American ports, which would have an 
added advantage over their Canadian rivals in that the season 
of navigation is very considerably longer. 





On page 515 we reprint from the Railway Engineer the re- 
sults obtained by Mr. Webb, of the London & Northwestern 
Railway, of England, with a compound engine of his design- 
ing. Our readers will remember that at the Master Mechanics’ 
Convention, held at Saratoga last June, a letter was submitted 
showing the remarkable results that had been obtained by Mr. 
Buchanan with one of his engines hauling the Empire State 
Express as compared with the Greater Britain, a Webb com- 
pound locomotive in express service on the London & North- 
western Railway. In that comparison Mr. Buchanan’s en- 
gine, No. 999, is shown to have burned 1.644 oz. of coal per 
ton mile, at a speed of 45.42 miles per hour, while the Greater 
Britain burned 2.012 0z., the average speed being 47.66 miles 
per hour. In the test which we now publish the coal con- 
sumption is put at .969 oz. per ton mile, including engine and 
tender, but with an average speed of 17.74 miles per hour. 
This shows a saving in fuel consumption of more than 41 per 
cent, per ton mile, including engine and tender, a saving 
which it is impossible to attribute wholly to the lower speed 
at which the train was run. 
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MEN WITH FINISHED MINDS. 





A LETTER which was received in this office from a railroad 
manager recently reads somewhat as follows: ‘‘ Yours of 
the —, calling attention to unpaid bill for subscription to the 
Journal, isreceived. There are so many publications of 
this kind sent here, and as we have no time to look through nor 
read or derive any benefit from them or digest their contents, 
yours may be discontinued.’’ Such letters, even to thé most 
prosperous publisher and editor, always produce a slight sink- 
ing sensation in the region of the diaphragm. The intensity of 
this qualm of course bears some sort of inverse ratio to the 
length of the subscription list—or, perhaps, it would be more 
correct to say to the condition of the subscription list—that is, 
it is analogous to the effect of the motion of a ship on a seasick 
voyager—he or she feels the effect of the motion of the ship less 
when it is rising than when it is falling. In the latter case 
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such unhappy persons feel that the foundations of their 
stomachs have been removed. It is so with publishers and 
editors. When the subscription list is growing, and one or more 
niew subscribers who are avid for knowledge are ready to take 
the places of those who have “ no time’’ to acquire informa- 
tion, the newspaper man is more reconciled to lose an old 
patron than he is when the list of subscribers is diminishing. 
It is only expressing a truism or an every-day experience to 
say that subscribers are harder to get in hard times than they 
are in periods of prosperity, therefore we are dispused to dis- 
cuss the question of the value and use of technical papers 
with those who write or feel as our correspondents do. 

It is acommon complaint that there are too many news- 
papers ; but that is also said, and in a certain sense is true, 
of all other kinds of products of human industry or intelli- 
gence—there is too much iron, too much grain, hardware, 
machinery, books, etc. There is this curious fact though, 
that there is never too much of the dest of anything ; and it is 
true that there are not too many of the best papers. It will 
be observed that our correspondent don’t complain that the 
paper which, with a slight show of indignation, he discon- 
tinued did not contain valuable information, but only that he 
** had not time to derive any benefit from it’ nor to “‘ digest 
its contents.” Now, we have scriptural authority for the say- 
ing that ‘‘ wise men lay up knowledge,” and, conversely, it 
may be inferred that those who do not are not wise. In fact, 
the same once-venerated authority uses a very uncomplimen- 
tary term to designate those who ‘‘ despise wisdom and in- 
struction.’’ 

But Solomon was even more specific in his observation on 
this subject ; and it seems as though, in a sort of prophetic 
vein, he must have had modern railroad officials in his mind 
when he wrote in his didactive way : ‘‘ Receive instruction 
and not silver . . . and find out knowledge of witty inven- 
tions.’ Solomon, it will be observed, was a plain-spoken per- 
son, and talked as openly about things as the parties do who 
are conducting the investigations of the Lexow Commission 
into the delinquencies of the Police Department of New York 
City. While it is perfectly safe for an editor to commend 
Solomon’s advice to ‘‘ receive instruction,’’ but if any ‘‘ we” 
wanted to instil the second part of his first precept he would 
probably find it judicious to do so under the cover of a quota- 
tion. 

Just what Solomon meant by the second part of this in- 
junction, which has been quoted, it is perhaps not easy now 
to know. The language, though, has such an obvious appli- 
cation to existing conditions under which railroad operation is 
conducted, that we are are disposed to assume that the author 
of the Book of the Proverbs was writing prophetically when 
he gave the injunction to ‘‘ find out knowledge of witty in 
ventions.’’ 

It should be observed that this word ‘‘ witty’? is not here 
synonymous with funny, the sense in which it is ordinarily 
used. The derivation of the word ‘‘ wit’ is from a root or 
roots signifying to sce, to observe, to know, or to learn, and in 
one sense is defined as ‘* mind, intellect, understanding, sense, 
a mental faculty or power of the mind.’’ In the expression, 
“are at their wits’ end,’ it is used with this signification ; 
and Shakespeare wrote : 

“* A prince most prudent, of an excellent 
And unmatched wit and judgment.”’ 

Witty in the old sense meant knowing, wise, judicious. 
Substituting this latter meaning in Solomon's injunction, and 
the recommendation would be to ‘‘ find out knowledge of judi- 
cious inventions.’’ Just what Solomon meant by ‘‘ inventions” 
probably we can’t know, but doubtless the idea in his mind 
when he used the word which has been translated “‘ inven- 
tions,’’ was that of discovery of new truths. At any rate, the 
injunction to ‘‘ find out knowledge of witty (or judicious) in- 

J 





ventions’’ has greater significance, probably, when imposed 
upon railroad managers and others in charge of great engineer- 
ing enterprises of to-day than it had on the contemporaries of 
Solomon who lived about 1,000 B.c. 

Now, if any one were to try to describe the most marked 
and characteristic purpose and function of modern technical 
newspapers, it would appear that their distinctive field of 
effort is to explain, describe, and give information about 
‘** judicious inventions’ and discoveries. Railroad operation 
is based upon these ; and it would not be a very difficult task 
to show how successive inventions had developed the present 
magnificent system of modern transportation, from the rude 
beginnings of wooden rails and tram roads on which succes” 
sive improvements have been laid like bricks on the founda- 
tion of a building, and the structure has risen and has assumed 
the present splendid proportions. It is “‘ judicious inventions’’ 
which have-done this, and they have been countless. If any 
one should undertake to write a history of the evolution of the 
form of rails of the present day and show how they have been 
developed from the old wooden timbers and strap form of 
iron rail, it would make a large book. Each change has been 
an invention—perhaps not patentable, but has been the result 
of the application of more or less ingenuity or intelligence. 
Of course there has been a vast and innumerable multitude of 
inventions which were not ‘‘ judicious.’’ There have been 
many more of that kind than of those which have survived. 
But the process of evolution has gone on all the time ; trial 
and failure, with an occasional success which has survived, 
has been the rule. Often a distinct advance in mechanical 
evolution follows from proving that something is not so or not 
true. The results of experiment and invention are largely and 
necessarily negative in their character. A respectable-sized 
museum could be filled with models of the various forms of 
valve gear which were devised and used or experimented with 
before the link motion wasinvented. It proved to be the most 
“ witty” of all the inventions. The process of evolution was 
a long and weary one, but the result was worth all the time 
and labor and thought and money which was expended on it. 

It is needless to tell railroad managers now that the condi- 
tions under which the business of transportation must be car- 
ried on are exceptionally hard. Every available means must 
be employed to facilitate the work and reduce the cost. In 
looking backward on the history of railroad transportation, it 
will be seen that there has been a continual reduction in cost 
of doing work, due to improvements which have been inven- 
tions. The era of improvement and invention is not ended. 
It will go on as surely as the human mind retains its faculties 
and human hands do not ‘‘ forget theircunning.’’ Now, what 
sort of attitude ought a railroad manager to assume in relation 
to progress, improvement and invention? Undoubtedly his 
obligations and position impose judicial duties on him—that 
is, he must judge what inventions are ‘‘ witty’’ or judicious, 
and which are not. How can he judge wisely without knowl- 
edge? and how can he know if he will not “‘ receive instruc- 
tion’? i The aim of the technical newspaper of the present 
day is to gather and give the fullest information concerning 
improvements and inventions of various kinds which have 
been made. They give in different ways and with varying 
degrees of success and intelligence the latest obtainable in- 
formation concerning the progress which is made. When our 
correspondent ignores the technical papers, as he has, he in 
effect says, ‘‘ We have no time to get information about the 
science and art of transportation, or ‘ be ‘benefited thereby,’ 
nor ‘ to digest it.” We are so busy that we are compelled to 
remain in at least partial ignorance of the seething evolutionary 
processes which are constantly going on, and from which from 
time to time great improvements are developed.’’ Solomon 


evidently had this class of people in his mind when he wrote, 
“If thou criest after knowledge and liftest up thy voice for 
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understanding, . . . then shalt thou understand righteousness 
and judgment and equity ; yea, every good path. When wis- 
dom entereth into thine heart, and knowledge is pleasant unto 
thy soul.” 

There are some old-fashioned words whose original meaning 
it is sometimes worth while to recall. ‘‘ Righteousness’ is one 
of these, the meaning of which is ‘‘ that which is right.” 
Adopting an algebraic method and substituting this value in 
Solomon’s formule, it would read, “‘ If thou criest after know]- 
edge thou shalt then understand that which is right.’’ Now, 
it may appear merely fanciful to apply this proverb to the re- 
lations and duties of engineers and railroad managers, and yet 
how many cases might be cited of persons occupying positions 
of responsibility and authority who did not know ‘‘ that which 
was right,’’ because they had not been in the habit, as Solo- 
mon expressed it, of ‘‘ crying out for knowledge,’’ or, as per- 
haps we in these modern days would phrase it, had not been 
“‘ reading the technical papers.” 

But the author of the Book of Proverbs goes farther and 
says that those who “‘ cry after knowledge”’ shall also ‘‘ under- 
stand judgment and equity ; yea, every good path.”’ Going 
to the dictionary again, we find that judgment is defined as 
“‘the operation of the mind, involving comparison and dis- 
crimination, by which a knowledge of the values and relations 
of things, whether of moral qualities, intellectual concepts, 
logical propositions, or material facts, is obtained,’’ and one of 
the meanings of equity is ‘‘ fairness in determination of con- 
flicting claims.’’ Adopting the mathematical method of com- 
mentating, and by aslight paraphrase it will be seen that what 
Solomon meant was that they who cry after knowledge (by 
reading technical papers) shall understand that which is right 
and shall be able to obtain a knowledge of the values and rela- 
tions of material facts, logical propositions, moral qualities, 
and shall be fair in the detérmination of conflicting claims. 
But the Wise Man does not end even here ; he promises that 
as a sequence to “crying after knowledge’’ that then “ wis. 
dom entereth into thine heart, and knowledge is pleasant unto 
thy soul,”’ 

It is safe to say that there are a great many people to whom 
‘“* knowledge is not pleasant to their souls,” and it is to be 
feared that there are many railroad officers who belong to that 
class. Some one wrote an essay a number of years ago on the 
“‘Capacity of the Human Mind to Resist Knowledge.” All 
minds have this capacity to a greater or lesser extent ; if they 
had not probably most of us would go crazy. 

We confess to this “‘ capacity’’ about certain subjects, such 
as theosophy, female suffrage, loose car wheels, radial trucks, 
automatic couplers and lock nuts. There are, though, some 
things which it is our duty to know ; and the general observa- 
tion might be modified by saying that there are many people 
to whom what they ought to, and it is their duty to, know is 
“‘not pleasant to their souls.’’ A long list of such subjects 
might be made. For example, it is doubtful whether it is 
pleasant to the souls of many railroad managers or conductors 
to know how to supply fresh air to the passengers who travel 
in their cars. Few superintendents of motive power seem to 
take delight in knowing how much coal their engines burn in 
doing a given amount of work ; and we never knew but one 
master car-builder—and he is now dead—who seemed to take 
any pleasure in knowing which were the most comfortable 
seats which he furnished for the passengers who traveled in 
his cars. It is quite certain that it is not pleasant to Mr. 
Pullman’s soul to know how hard the beds are in his sleeping 
cars. 

Seriously, though, what the author of Proverbs evidently 
meant was that to maintain our sense of what is right, our 
ability to determine the values and relations of facts, logical 
propositions and moral qualities, and be fair in the determina- 
tion of conflicting claims, we must “cry out for’’ or seek 





knowledge and cultivate a love for it. Experience teaches us 
that by doing this, as Solomon says, ‘‘ knowledge is pleasant 
unto the soul,’’ and that to a great many people who are not 
in the habit of keeping the avenues which lead to their minds 
open to the reception of new information, knowledge is not 
pleasant. When this occurs people stop learning, and very 
soon their minds are finished. We all know such persons, 
some of whom are railroad officers, but many who are not. We 
are all familiar with the phrase, ‘‘a finished town,’’ and can 
form in our imaginations an image of what it represents. We 
also know the dreary desolation which comes over people 
whose minds are finished, and are prepared to agree with Solo- 
mon when he said, ‘‘ The excellency of knuwledge is that wis- 
dom giveth life to them that have it.” 


» 
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NEW PUBLICATIONS. 





THE STREET RAILWAY JOURNAL. Our esteen.ed contem- 
porary sends us what it calls a ‘‘ souvenir number,’’ which is 
intended to make its decennial anniversary, which it celebrated 
at the thirteenth convention of the American Street Railway 
Association, which has been held in Atlanta, on October 17, 18 
and 19. Language would fail us in the attempt to describe 
the magnificence of the souvenir number. All that the arts of 
photography, engraving, press-work and coated paper can do 
has apparently been done to add to the splendor ot this num- 
ber. Itcontains 122 pp. of reading matter and 43 pp. of adver- 
tising. It has first an article of 8 pp. on the American Street 
Railway Association, with portraits of its officers and many 
members ; next an article of 16 pp. on Atlanta, the Convention 
City, her People and her Industries, also illustrated with more 
engravings than there is time to count ; a description of the 
principal cities of the South and their street railway lines, 34 
pp., also elaborately illustrated ; an article on the Street Rail- 
way Journal—Ten Years of Progress, 10 pp. ; a Short History 
of the Street Railway Industry, 20 pp., and then 33 pp. of 
‘‘ write ups’ of various manufacturing companies and firms. 

Altogether this achievement of our contemporary indicates 
prosperity, for which congratulations are in order ; but why 
did they call it a ‘souvenir’ number? The word has been 
so misused that it now always suggests theater programmes, 
the literary ventures of fire companies or chowder clubs. Ex- 
cepting its title it is admirable. 





E.ectric Powekr, which is publisbed in New York, has 
commenced the publication of a ‘‘ Synopsis of Current Elec- 
trical Literature,’’ which, no doubt, will interest many readers 
interested in electrical art and science. Asa sort of vignette 
to this department, a portrait of the compiler, Mr. Max Oster- 
berg, is printed, which may or may not be an additional at- 
traction to this department of bibliography. 
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BOOKS RECEIVED. 








Evectric Ligutina PLANtTs, THEIR CosT AND OPERATION. 
By W. J. Buckley. Chicago: William Johnston Printing 
Company. 275 pp., 4§ x 7 in. 
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TRADE CATALOGUES. 








Messrs. BAKER & Co., of Newark, N. J., send us a little 
amphlet, 34 pp., 43 < 8 in., with the title ‘‘ Data Concernin 
Platiaum,” etc., in which various utensils made of this meta 
are described, and much useful information is given with ref- 
erence to their use and care, and data regarding the weight, 

etc., of this little-known metal. 





ILLUSTRATED CATALOGUE AND Price List or Frre Hoss, 
Manufactured by the Boston Belting Company, Boston and 
New York. 29 PP. 3% X 6% in. 

The first pes of this publication gives a description of vari- 
ous kinds of fire hose made by the company. The remaining 
portion is devoted to illustrations and descriptions of a test 

ump, hose racks, couplings, hose pipes, and miscellaneous 
fafoemation relating to nozzles, pressure and height of streams 
which will be thrown under different conditions. 
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CATALOGUE OF 1894. The Tanite Company, Stroudsburg, 
Pa. 47 pp., 3¢ X 54 in. 

This catalogue of the Tanite Company starts out with a 
** plea for a better appreciation of the grinding industry,’ fol- 
lowing it up with a discussion of the cost and worth of machiner 
intended for such purposes. There are some valuable practi- 
cal hints regarding emery wheels, which are classified into 
coarse-hard, medium-hard, medium-soft, etc., with information 
as to the uses for which they are adapted. The pamphlet is illus- 
trated, and shows twenty different kinds of machines. After 
the illustrations there are some remarks about emery, emery oil 
stone, emery knife sharpeners, liquid polish, polishing paste, 
knife powders, aluminous paint, etc. On the last page there 
appears what to us, at least, is a novelty, and that is a bibliog- 
raphy of the publications that have been issued by the com- 

ny, including six treatises, papers and brochures that are 
nteresting to persons using emery grinding machinery, and 
to those whose work could be facilitated by its use. 





THe Vutcan Iron Works Company’s CATALOGUE OF 
SreaM SHOVELS AND STEAM DreEpGEs. Toledo, O. The 
pages are not numbered, and there is not time to count them ; 
but they are 64 < 9} in., and there are a good many of them. 
The publication — with a general statement of the advan- 
tages of these dredges and steam shovels, which is followed 
by a perspective view, made from a photograph, of one of 
them, and fac-simile copies of testimonials of its merits. A 
general description of the construction of the machines is then 
given, and more views of them, showing the different kinds 
which the company builds at work on different classes of work 
and intended for different purposes. The reader will get a 
very good idea of the character of the various machines made 
by this company from their catalogue, and the work which 
they are intended to do. Some loose leaflets are also inserted 
in the book which describe the ‘‘ Giant Railroad Excavator 
and Wrecker Combined,’’ and a full description of it, and also 
of their ‘‘ Railroad Excavator,’’ with more testimonials. 





Tower, TANK AND TUB CATALOGUE of the W. E. Caldwell 

Company, Incorporated, Louisville, Ky. 

~The first four pages of this catalogue contain tables of sizes, 
capacities, etc., of tanks made by the company. These are 
followed by illustrations showing the construction of Tecklo- 
nius’ patent lugs, which are used on the hoops of wooden 
tanks. A number of illustrations are then given of various 
styles of iron and wooden towers for supporting tanks. An 
excellent chapter is added on the importance of secure founda- 
tions for tanks and of sufficient strength in their supports. 
The W. E. Caldwell Company recommend cypress timber for 
wooden tanks for the following reasons : ‘“‘ It will last for ages 
without decay ; it does not shrink and swell like other woods: 
it does not warp and twist when exposed to the weather ; it 
has not the knots and defects found in white pine, cedar and 
other woods, and, when seasoned, it is lighter than all other 
woods, assuring cheaper transportation.” 

The company also make iron and steel tanks, and illustrate 
and describe a railroad water tank and its details, of which 
they make several sizes. 

CATALOGUE AND STEAM Users’ Manvau. Published by the 
Star Brass Manufacturing Company, Boston, Mass. 190 pp., 
88 X 6} in. 

On the title-page of this little book the publishers say that 
they are manufacturers of pressure and vacuum gauges for all 
purposes, stationary, portable and marine pop safety valves, 
steam engine and boiler appliances in general. It would make 
too long a list to enumerate all the different articles which are 
illustrated—most of them by excellent engravings—and de- 
scribed in this convenient little volume. It must suffice now 
to say that it includes steam, vacuum, air brake, hydrostatic, 
test and ammonia pressure gauges, fittings for the same, en- 
gine-room clocks, engine registers and revolution counters, 
recording gauges, gauge frames, test pumps and other boiler- 
testing apparatus, steam engines, indicators and their fittings, 
pop safety valves, thermometers, salinometers, hydrometers, 
pyrometers, calorimeters, water gauges and water columns, 
gauge cocks and their fixtures, steam whistles, lubricators of 
many kinds, and pipe fittings, etc. These are all—excepting the 
pipe fittings—represented by excellent engravings. The lat. 
ter are poor “‘ process’ reductions from larger engravings. 
The book also contains 30 pages of ‘‘ Useful Information for 
Engineers and Steam Users.’’ A good index completes this 
excellent example of a trade catalogue. 





ILLUSTRATED CATALOGUE OF BoLT AND Nut MACHINERY 
Manufactured by the Acme Machinery Company, Cleveland, U. 
108 pp., 6 X 9 in. 








The class of machinery manufactured by this company in- 
cludes bolt cutters, nut tappers, and bolt cern ahs yen 4 
and forging machines. These are illustrated by good wood- 
pth with descriptions and data on the opposite pages. 
The first illustration is a view of the works. This is followed 
by a fac-simile engraving of a large square threaded screw, cut 
on one of the machines made by the ee sof After this 
various illustrations and descriptions of details of the bolt cut- 
ters, showing their construction and operation. Views are 
then given of 12 different sizes of single bolt cutters, which 
will cut bolts up to 6 in. in diameter. Four sizes of “‘ double 
bolt cutters,’’ with two spindles, are then shown, which will 
cut up to 2 in. in diameter. Six different patterns of nut tap- 
pers, with vertical spindles, several kinds of ‘‘ pointing ma- 
chines,’’ for shaping and finisbing the points of bolts and atuds, 
three sizes of smaller single bolt cutters, a double stay-bolt 
cutter, a machine for tapping carriage axle nuts, a turret nut- 
facing machine, a 2-in. taper threading machine, and five sizes 
of bolt-heading, upsetting and forging machines are described 
and illustrated. The last engraving illustrates a variety of 
different kinds of work which can be done.on the machines 
last referred to. The book ends with a long list of names of 
firms and companies who are using the machines made_by the 
Acme Company. Persons who need such machines are ad- 
vised to write and get a copy of this catalogue. 
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RE-ROLLING STEEL RAILS. 








Editor of Tot AMERICAN ENGINEER AND RAILROAD JOURNAL : 


Your letter of September 19 is at hand, and in response 
thereto I beg to say that the process for which I have secured 
a patent for renewing old rails is a very simple one, and does 
not require any special machinery beyond a furnace adapted 
to the heating of rails 30 ft. in length. This is longer than 
the furnaces in use in rail mills, and requires some special 
features of construction, which are usual, however, to long 
furnaces which are used for heating metal for other purposes. 

The rolling machinery that is used is that usual to rail mills ; 
an ordinary two-high or three-high mill can be used under 
different conditions to accomplish the result. 

I do not know how much information you have concerning 
the process, and will explain at length the conditions which 
induced the conception of the invention, and its practical re- 
sults as thus far developed. You are doubtless aware that it 
is a custom on many Western roads to subject rails to the saw- 
ing process—i.e., where the flowage of metal has been ex- 
treme at the ends and not excessive through the body of the 
rail, the ends are sawed off, reducing the length of the rail 
about 10 per cent., and the rails thus reclaimed are laid in the 
track. The product of this process is about as follows : 70 
per cent. relayable main track rails ; 20 per cent. side track 
rails ; 10 per cent. scrap in crop ends. The result of this 
system is not satisfactory, four the reason that the 70 per cent. 
of relayable rails are more or less worn on the tread, and it 
has been found in:possible to secure even butt joints on ac- 
count of the unequal wear of the rails during their previous 
life, and the unequal plane where the rails are joined makes 
the subsequent deterioration very rapid. 

The sawing process costs something, and as 10 per cent. of 
the rails are reduced to scrap, and the shortening of the rails 
calls for 10 per cent. additional joint material, it is very evi- 
dent that the process in view of the result is expensive. With 
the experience gained from watching this operation, the sug- 
gestion came that the rails were not worn out, but were ren- 
dered unserviceable on account of the flowage of the metal in 
the tread due to rolling impact. In short, that the loss of 
metal by attrition was very trifling, and all that was neces- 
sary to restore the rail to its original usefulness was to replace 
the displaced metal. 

To verify my observation, I at different times had rails of 
different weight and section, after they had been removed 
from the track to be subjected to the — process, weighed, 
and found that rails of 60 Ibs. to the yard, after from 10 to 
14 years’ service, had lost from .117 to .135 lb. per yard, and 
rails on 67 lb. section, after seven years’ service, had lost 


+087 Ib. per yard. 


The process patent that has been granted me consists of two 
steps : 1. Heating below the decarbonizing point ; 2. Replac- 
ing the displaced metal. Practical experiments that have 
been made demonstrate conclusively the fact that rails, such 
as are now subjected to the sawing process, can be renewed 
with a logs of transverse section not exceeding 2 lbs. per yard, 
one-half of which is saved in the elongation of the rail, so 
that the net loss is about as follows : Oxidation, .50 lb. per 
yard ; crop ends, .50 lb. per yard. Experiments have also 
developed that in rails that were elongated as much as 12 per 
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cent. the bolt holes are rolled into an oval form, but were less 
than 4 in. out of center, and were changed to the circular 
form by a simple swagging process, which does not cause any 
material upsetting of the material in the web surrounding the 
holes ; as the elongation, however, in ordinary practise would 
not exceed from 1 to 3 per cent., this feature of the process is 
readily met. 

= In the process above outlined there is necessarily some re- 
duction of the width of the flange in order to secure equable 
draft through the holes to reshape the metal inthe head. This 
reduction of the flange for obvious reasons would militate 
against future successive renewals of the rail, which is a valu- 
able economic desideratum for railway interests. To meet 
this point, I have invented a machine, in the operation of 
which the web and flange of the rail are maintained intact, 
the metal of the head only being worked upon. In this 
machine there is no distortion of the bolt holes. The metal 
in the head of the rail is put in shape by pressure imposed in 
a vertical line upon the tread—that is to say, the metal is 
worked into position in the line of the subsequent work it is 
called upon to perform. 

I bave no drawings at hand to illustrate its workings, or I 
should be very glad to send them to you. If the invention 
will accomplish the results sought for, it is evident that the 
steel rails of 75 lbs. or upward in section, which is now cast 
away at the end of one life, can be renewed at trifling cost 
and be made to serve from five to 15 lives. 

I forgot to mention in the proper place that chemical and 
physical tests of the rails renewed by this process were made, 
and it was found that the chemical constituents did not undergo 
any change, ‘‘ the hardeners’’ remaining practically the same 
as before, and the physical properties, as demonstrated by 
etchings taken, show that the physical structure of the rail 
was improved. E. W. McKenna. 
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THE KLEIN AND LINDNER LOCOMOTIVE. 





To the Editor of the AMERICAN ENGINEER AND RAILROAD 
JOURNAL : 

In the March number of the AMERICAN ENGINEER AND 

RAILROAD JouRNAL [ find a mention of the American patent 

that has recently been issued to Herr R. Lindner and myself 


for a locomotive with a flexible driving-wheel base, the com- | 


pensation for which is accomplished at the end axle. At the 
conclusion of the description is the criticism that if the radial 
axle, when it is running ahead, and one of its wheels comes in 
contact with the outer rail, instead of assuming an inclined 





and the easy curving of the machine ; on cars the freely ad- 
justable axle has furthermore been used for about 20 years on 
the Royal State railways of Saxony, an application which has 
been found to be so advantageous that it is finding a still wider 
field on the German railways. The radial adjustment of the 
free axle is many times more certain in its application when 
the axle is running ahead, though it is not readily understood. 
By running the axle at the back the tendency is present to 
pass beyond the radial position. Now the forward axle, as 
well as the back axle, is put in the proper position, since both 
axles are so connected, the one with the other, that the equal 
adjustment of both must follow, and there results a uniform- 
ity in the position of both axles, and each one moves into a 
line with the radius to the curve at the point where it is situ- 
ated at the time. 

Furthermore, it is a demonstrable proposition that the ad- 
justable axle, as soon as the back wheels strike the curve, in- 
stead of keeping its wheels bearing against the outer rails, it 
(the forward axle) is brought over to the other side, and is thus 
in a radial position whether or no, so that, instead of the ad- 
justable axle having a tendency to continue in the line of a 
tangent to the curve, it travels in a line at right angles to the 
radius, being brought there in spite of itself ae the influ- 
ence of the radial back axle with the least possible angular 
inclination (an angle which the plane of the wheel makes with 
the tangent at its point with the rail in its running position) to 
the outer rail of the curve. 

In this position the free axle needs no thrusting in the line 
of its length, as it is necessary to do, to a great extent, with 
the Bissel axle in order to keep it in a radial position. By run- 
ning this radial axle in a Bissel truck as the back axle a very 
unfavorable condition of affairs would result, since, in conse- 
quence of the short wheel base of the two rigidly fastened 
axles, the true radial position is always located nearer to the 
center axle, and they run at a somewhat sharp angle to the 
outer rail. Hence the oblique position of the center line of the 
machine to the center line of the track causes a corresponding 
inward motion of the pivot of the Bisse] truck, preventing the 
axle from assuming a true radial position that is radial to the 
outer line of rails. 

The Klein and Lindner patent coupled radial axle 
all of the properties of the free radial axle, and is, by the ~ 4 
plication of a hollow sleeve carrying the wheels, and which, 
having a bearing — at the center, is connected by a ball 
bearing to the central axle, so that it can freely adjust itself 
on the rails as well as on the inner core axle, which runs 
through it, and which is made rigid in the ordinary way, 
being fastened in the frames and coupled to the other driving 
axles with the usual attachments. The object of the hollow 


position that would be radial to the curve, would be inclined | axle with the ball bearing at its center is that any variation of 
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KLEIN & LINDNER’S LOCOMOTIVE. 


in the reverse direction, and that it would be better that the 
hollow axle should be mounted ina Bissel truck, with a radial 
bar made fast to a pivot just ahead of the center axle. 

I beg that you will allow me to correct this error in your 
esteemed journal. The Klein-Lindner patent coupled radial 
axle is a free radial axle, since it has been used for many years 
under Nowotny’s patent as the leading axle on locomotives in 
hundreds of applications on the Royal State Railway of Sax- 
ony, showing great advantages both in the saving of the wheels 





the axle from its horizontal position still leaves the weight 
upon the two wheels as conveyed to them by the hollow axle 
the same. 

The springs attached to the hollow axle are for the purpose 
of easing the shocks and side strains upon the locomotive 
when it is running over curves and uneven places ; and it only 
comes into action to assist the radial action on very sharp 
curves, and then acts finally to check the backward motion of 
the axle and bring it into the central position as soon as the 
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pregsure causing the displacing action ceases. These springs 
are made with such a tension that they only come into action 
by the exact amount to be attributed to the curve ; the ar- 
rangement is also so adjusted that one spring is always work- 
ing and the other is always standing in the corresponding cen- 
tral position. 

I send a pamphlet giving such further information on this 
subject as may be desired, which also fully explains the whole 
of the details. The hollow adjustable three-axle locomotives 
for .75 meter (29 in.) gauge have proved themselves pre-emi- 
nently successful. The first, which has been in service for 3 
years, is shown by the latest locomotive report to have cost 
nothing for repairs to the ball bearing during all the time that 
it has been in service. The tires on the hollow axle were, in 
consequence of the radial position, hardly worn at all in the 
flanges, while the corresponding end axle held in rigid bear- 
ings showed sharp flanges on its wheels at the end of a run of 
about 30,000 kilometers (18,600 miles), while the engine hav- 
ing the flexible axle has traveled half as many kilometers 
more. 

With the four-axled locomotives which‘ are now in course of 
construction, wherein the two end axles will be of this flexible 
type, it is expected to obtain equally favorable results. 

CHEMNITZ, GERMANY. RICHARD KLEIN. 

Owing to an oversight, the publication of this letter has been 
delayed for several issues, and we therefore republish the plan 
of the Klein-Lindner locomotive that appeared in our issue for 
March, and which is here referred to.—Ep. ] 
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NOTES AND NEWS. 








New English Torpedo-boat Trial.—No. 95, the second of 
three first-class torpedo-boats which are being built by Mr. 
J. S. White, of East Cowes, was officially tried in the Solent 
recently. During the three hours’ steaming the boat made six 
runs with and against the tide on the measured mile, and real- 
ized a speed of 23 21 knots, which was slightly beyond the 
requirements of the contract. 


The Oldest Oil Well.—The Oil City Derrick says that there 
is an oil well at Rockwood, about 4 miles east of Oil City, 
which was drilled by Charles Lay in 1840 for salt. A vein of 
oil was struck, and it impregnated the water to such an extent 
that it was valueless for salt-making. No use was then known 
for the oil, and it was abandoned. During the oil excitement 
the well was drilled deeper, and it pumped oil for several 
years, but later it was abandoned. Recently it has been sput- 
tering gas and oil, and may be cleaned out and make a fair- 
sized pumper. 


The Great Railway Bridge Across the Delaware.—The 
plans submitted for the gigantic railway bridge across the 
Delaware River to connect Philadelphia with Camden, N. J., 
have been approved by the War Department, the only condi- 
tion required being the location of the draw. The bridge is 
to be built by the Pennsylvania Railroad Company, whose 
chief engineer, William Brown, approved the plans. It will 
be high enough to permit the passage of ferryboats at any 
point. The draw will accommodate ships with the tallest 
masts. This bridge will give through rail connection to the 
seashore and New Jersey towns. Work, it is said, will com- 
mence within a year. 


Boilers in French Torpedo-boats.—Many types of boilers 
are in use in the French Navy—as locomotive, Trépardoux, 
Oriolle, Petit-Godard, Du Temple, and others—all, save the 
first named, upon the water-tube system. The Du Temple 
boilers, as modified by M. Normand, with tubes of two diame- 
ters, present great facilities for repair by replacing tubes. 
They have been unfavorably reported upon by the engineers 
of the seagoing boat Dragon, and Chief Engineer Fulcrand 
condemned them as satisfactory only for short trials of two 
hours’ duration ; but Captain Vidal warmly favored them for 
the boats of the mobile defense. They have given the best 
results under his own observation. 


Brooklyn Bridge Car Illumination.—At a recent meeting 
of the Brooklyn Bridge trustees it was decided to light the 
cars which run on the bridge with some kind of electric light. 
The bids for this service were as follows: The General Elec- 
tric Company —— to furnish the apparatus to light 60 
cars, each with 10 lamps of 16-candle power, for $14,200, the 
cost of running the same to be $4,905.60 a year. The bid of 
the Electrical & Mechanical Trading Company was $17,634 
for the apparatus and $3,409 annual cost of running. The 
Pintsch Gas Company’s bid was $14,707 for the apparatus and 
$5,764 running expense. The question as to which of the 
electric companies should have the contract was referred to 





Superintendent Martin. It is understood that duplicate wires 
are to be put up inall the cars. Three months will be re- 
quired to make the change.—New York Sun. 


Mysterious Electrical Experiments by the U. S. Light- 
house Board.—It is i ome this Board'is engaged in some 
experimental electrical investigations off Sandy Hook. The 
New York Sun said recently that several weeks ago the Board 
gave public notice that it was going to begin, and warned 
masters of vessels not to anchor or pass within 1,000 ft. of the 
lightship. With that preface it began to lay a network of sub- 
marine cables, the location of which was marked by small 
floating wooden buoys resembling logsof wood. A submarine 
cable was also laid from the Scotland Lightship to a landing- 
place on the northeastern point of Sandy Hook, opposite the 
marine telegraph station of the Western Union Telegraph 
Company. Having installed the plant, the electrical experts 
began work, and have been hard at it ever since. The Board 
refuses to give information about the experiments, but says 
they will be made public when completed. 


Official Trial of the United States Battleship ‘‘ Maine.” 
—The first official trial of this ship was made in Long Island 
Sound on October 17. The daily papers reported the follow- 
ing data concerning the trial : 

“‘ During the 4 hours under forced draft the general average 
of steam pressure was 141 lbs. at the boilers, the propellers 
making 127 revolutions a minute. Although the trial was for 
H.P. the Maine came up to designed expectations in speed. 
At about 3.30 o’clock the official trial course which was re- 
cently buoyed for the speed trial of the torpedo-boat Hricsson 
was reached, and then began a run of 25 miles of a surveyed 
course, the buoys being 3 miles apart. On the basis of the 
total elapsed time for the 25 miles, the average speed was 
15.95, or practically 16 knots per hour, and, with a mean aver- 
age allowance for tide, which was the last of the ebb at the 
final buoy, of about 1} knots, the result is 17.25 knots.”’ 


A Perilous Ride.—Probably one of the most thrilling rides 
ever heard of occurred on the Lebanon Valley Branch of the 
Reading Road recently. A young man crawled into the ash- 
pit of a Wooten engine at Harrisburg. The pit is divided in 
two sections, and both are directly beneath the fire grates. 
He entered through under the door of the fire-box and took a 
seat in the second compartment unobserved by the engineer or 
fireman. Shortly after taking this position the engine was at- 
tached to the fast line and started for this city. When the 
train stopped at Robesonia, 12 miles west of Reading, the fire- 
man was startled by oa a tall young man, all covered with 
ashes, stick his head out of the opening below the fire-box door 
and ask, “‘ How far is it to Reading ?”’ 
there and where?’ asked the fireman. ‘‘ At Harrisburg.’’ 
““ And you were not burned?’ ‘‘ Well, it kept me hustling 
to dodge the hot coals as they dropped down on me. It was 
a great ride, pardner,’’ he said, and hurriedly left as the train 
pulled away from the station. The engineer says the only 
thing that saved the man from being burned up was that the 
fire had been puddled with large coal before leaving Harris- 
burg.—Philadelphia Ledger. 


A New British Battleship.—The keel plate of the Prince 
George, first-class barbette battleship, was laid down at Ports- 
mouth recently. The Prince George is a sister ship of the 
Majestic, and consequently is of somewhat larger dimensions 
than those of the ships of the Royal Sovereign class. Her 
length will be 390 ft., her breadth 75 ft., and mean load draft 
274 ft., with a displacement of 14,900 tons, while the total 
weight of the protection material of the hull (including the 
protection of the auxiliary armament and protective deck) is 
to be greater than the corresponding weight in the Royal Sov- 
ereign. The thickness of the side armor has been reduced 
from 18 in. of compound plating to 9 in. of Harveyized steel 
armor. The battleship will carry four 12-in. breechloaders, 
contained in two barbettes, and the mountings will be so ar- 
ranged that the guns can be loaded in any position by manual 
power. But the main armament will be carried 4 ft. higher 
than the guns of the Royal Sovereign, with increased freeboard 
in proportion. The secondary armament will consist of twelve 
6 in. and’28 smaller quick-firing guns. Bilge-keels 200 ft. in 
length and 8 ft. in depth will be fitted. The contract for the 
engines has been placed with Messrs. Humphreys, Tennant & 
Co. They are to develop 12,000 H.P. under forced draft, and 
10,000 H.P. with natural draft, and are estimated to give the 
ship a speed of 174 and 16} knots. 


Meteoric Photography.—In a special dispatch to the New 
York Hvening Post it is said that partly as a result of the ac- 
cidental photographing of a large meteor nearly 2 years ago 
by Mr. Lewis, of the Yale Observatory, the money was raised 


“* Tow did you get in 


last summer for securing a ‘‘ battery”’ of four cameras, so as 
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to cover a — field of the heavens, and, if possible, obtain 
more comprehensive and valuable results. These cameras 
were worked for 4 hours during the annual meteoric shower 
of last August, but, as is stated, merely by bad luck, only two 
meteors were obtained as compared with four obtained in 3 
hours by a single camera during a previous meteoric shower. 
The battery will next be turned on the heavens during the 
showers coming about the middle and near the end of next 
month. Small as the number is of meteors thus far photo- 

raphed, the results are considered to be of considerable value, 
inasmuch as one of the meteors photographed at the Yale Ob- 
servatory was also obtained by Mr. Lewis at Ansonia, some 10 
miles away, by a single camera. This, Professor Newton 
states, is the first recorded case of photographic double ob- 
servation of a meteor, and from it nearly its exact distance can 
be computed. Each photograph shows two bursts of light in 
the meteor’s path. It is a curious fact that an instructor in 
astronomy at Yale some 40 years ago predicted this new 
method of taking meteors by a camera battery should photog- 
raphy ever reach the proper stage of development. 


Corrosion of French Torpedo boats.—In the inspection of 
torpedo-boats in the French Navy, it is said, in the London 
Times, that ‘‘ grave defects have become apparent in the 
plates of several of them, but the Directorate of Naval Con- 
struction believes that it has now discovered the cause. It at- 
tributes the perforation and corrosion which have been discov- 
ered to the oxidizing action of the decomposed minium, with 
which the hulls have been painted, upon the zinc-covered 
plates. Upon this matter Chief Engineer Fulcrand afterward 
gave some very curious evidence. If, he said, one of the 
plates were put in a vessel of seawater having upon it a pot of 
minium, a ring of white salt would form round the pot even 
within a quarter of an hour. Of the chemical action thus set 
up there can therefore be no doubt. The phenomenon is not 
new, for it formerly led to the adoption of black paint, and 
now an iron-gray color has been adopted. Captain Vidal, 
however, speaking guardedly, said he should be surprised if 
the minium were the only cause of the defects discovered. He 
mentioned some curious circumstances within his experience. 
In March, 1893, torpedo-boats Nos. 143 and 144 being ordered 
to Corsica, it occurred to him to pass them through ock, and 
but for this they would have been sent to sea with grave de- 
fects in their hulls. In effect, so bad was the state of No. 143 
that Captain Vidal, placing his finger in one of the pigéres, 
broke through the thin wall that still remained in the interior. 
The buat had been docked four months before, but he could not 
believe that defects so grave could have been produced within 
that period.’’ 


Sheathing and Speed.—A report has recently been made 
to the Navy Department showing that in a voyage of 675 miles 
of the United States ship Bennington, she made a speed of 7.85 
knots per hour and burned a tenth of a ton of coal per mile. 
In another voyage she steamed only about 6.20 knots and 
burned nearly twice as much coal. The difference is attributed 
to the condition of her bottom, which was cleaned during one 
voyage and foul on the other. Other instances are quoted of 
similar effects in other ships. Commenting on this, a writer 
in the New York Sun says : 

** The lesson in these various instances is plainly the advan- 
tage which the old wooden-sheathed vessels possess over 
the new steel fleet in their capacity to keep the sea very much 
longer without ‘needing to be cleaned. The adoption of the 
policy of not sheathing the new steel vessels was deliberate. 
It was desired to get the maximum speed, and it is of course 
evident that the weight of sheathing is so much extra to be 
carried along by the same engine power. It is also so much 
clear addition to the original cost. At that time, also, there 
were some doubts as to the wisdom of sheathing steel vessels, 
on account of the galvanic action which it was feared would 
be set up between the two metals. Finally the English, on 
whose practice our first steel cruisers were largely based, were 
in the habit of making most of their steel cruisers unsheathed. 

“* But such facts as the foregoing have led some of our naval 
experts to question strongly the wisdom of our policy in this 
respect. Granted that the maximum speed attained by un- 
sheathed cruisers must be greater than if they were sheathed, 
yet, on the othér hand, we see how enormously speed is re- 
duced by foul bottoms, and also how much more liable steel 
vessels are to fouling than are wooden. Then as to the ques- 
tion of cost, it is urged that this is in favor of sheathing, in 
consequence of the greatly increased consumption of coal, as 
in the case of the Bennington, already cited. To this must be 
added the great cost of more frequent docking. The absence 
from duty for such docking is still another point. At all 
events, it might be well to have some sheathed gunboat or 





composite craft for service in tropical waters. The English 
have many such.”’ 

Explosion of 27 Boilers.—Twenty-seven of a nest of 36 
boilers at the Henry Clay Colliery, near Shamokin, Pa., ex- 
ploded about 7.30 o’clock on the morning of October 11, com- 
pletely — the boiler house, killing five men, seriously 
injuring two, and slightly injuring four. The explosion oc- 
curred just after the colliery had started work for the day. It 
was a very cold morning, and the men who were killed and 
injured were standing around tbe boilers getting warm. The 
men in the inside working had to walk to the surface, as the 
cars could not be run. The big boiler house and several ad- 
joining buildings, such as the blacksmith shop and storehouse, 
were completely wrecked. 

Withouf warning the last boiler on the west side of the nest 
went up, and it was followed by the others in rapid succes- 
sion. The workmen were knocked in every direction, and 
what had been a strong corrugated iron building disappeared 
as if by magic. All that remained was a mass of bricks and 
timbers, pieces of twisted pipe and battered boiler iron. 

The nine remaining boilers were so injured that they can 
never be used. Pieces of heavy steel were carried hundreds 
of yards, while a half of a boiler was found over a quarter of 
a mile away up the mountain. 

One cause to which the explosion is assigned is that the 
boilers had become o— weakened by the mine water that 
was used during the long drought in the summer. Lime was 
used to neutralize the acids in the mine water, but the boilers 
are said to be quickly eaten away by this water. 

The colliery is operated by the Philadelphia & Reading 
Coal & Iron Company, and is the best-equipped plant of that 
company in this region. The pecuniary loss is $100,000. Six- 
teen hundred men and boys are thrown out of employment. 
Coal from the Sterling and Big Mountain mines was prepared 
for market at the shaft-breaker, which is constructed of iron. 
The shaft pay roll amounted to $40,000 per month. It will 
take six weeks before the plant will be able to resume. 


Work of the Patent Office.—A striking feature in the pre- 
liminary report of the Commissioner of Patents is the falling 
off of applications during the year. 

While in the fiscal year 1894 only 39,206 applications were 
made, there were 43,589 in 1893, 43,544 in 1892, 43,616 in 1891, 
and 43,810 in 1890. Thus it would appear that years of busi- 
ness depression are not conducive to inventive activity. The 
falling off in applications has resulted in a dec income 
from fees, the net receipts having been $1,183,523.18 and the 
net expenditures $1,053,962.38. A surplus of $129,560.80 re- 
mained, therefore, to be carried over to the balance in the 
United States Treasury on account of the patent fund, which, 
on June 30 last, amounted to $4,409 366.74. 

The Patent Office has done remarkably well in getting its 
work more up to date than in previous years. At the end of 
the fiscal year there were only 7,076 applications awaiting 
action on the part of the office, against 8,283 in 1893, and 9,447 
the year before. Commissioner Seymour calls attention, never- 
theless, to the pressing need for more clerical assistance, and 
his statement that only eight out of the 34 divisions of the 
office had their work within one month of date and 16 divi- 
sions were 2 months behind, would appear to be abundant evi- 
dence of such need for increase in the force. 

Probably the most important work done during the last 
year has been the classification of the 522,185 patents issued 
during the history of the Patent Office up to June 30, 1894, 
which will be published in this year’s report in full. The 
work is entirely new and represents a vast amount of labor. 
The classification consists of 212 classes, and about 5,000 sub- 
classes, and the figures are a most interesting index of the in- 
ventive activity of this country during the existence of the 
patent system. Some of the largest lists of letters patent 
issued are the following: Trade marks, 24,938; designs, 
28,407 ; stoves and furnaces, 18,500; railway cars, 14,600 ; 
carriages and wagons, 18,000 ; lamps and gasfittings, 10,000 ; 
boots and shoes, 10,000 ; packing and storing vessels, 10,500 ; 
harvesters, 10,000 ; clasps, buckles and buttons, 9,000 ; locks 
and latches, 9,000 » harness, 9,500 ; pumps, 9,300 ; seeders and 
planters, 9,000 ; steam engines, 8,500 ; railways, 8,000 ; plows, 
8,600 ; mills, 8,000 ; measuring instruments, 8,500; butchers’ 
hardware, 8,200 ; apparel, 7,500 ; beds, 5,000; chairs, 4,200 ; 
fences, 6,600 ; firearms, 6,640 ; metallurgy, 7,600; water dis- 
tribution, 6,000 ; sewing-machines, 6,500 ; steam boilers, 5,800 ; 
printing, 6,880. 


Electrical Schools.—During the World’s Fair in Chicago a 
series of lectures by practical electricians in charge of electri- 
cal exhibits was commenced. The applications for admission 
to these lectures were so numerous that they had to be aban- 
doned owing to the impossibility of accommodating those wha 
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wished to attend, and the discrimination which had to be made 
created so much dissatisfaction that they were abandoned. 
The interest in them was not allowed to die out, however. 
Mr. Edison and Professor Barrett, chief of the Electrical De- 

artment, and Professor Carhart, President of the Board of 

udges at the World’s Fair, determined to reorganize the 
whele plan on a permanent basis and along the philanthropic 
lines for the education of the people in the commercial side of 
electricity. 

The National School of Electricity was organized during or 
after the World’s Fair on lines that had never been attempted 
before in any educational enterprise. The lessons that make 
up the course are so written as to be within the limits of the 
mental capacity of mechanics, engineers, and young persons 
who have not had the benefits. of a scientific or advanced edu- 
cation. The lessons are written without the use of the higher 
mathematics, and are taught almost entirely by the ‘‘ object- 
lesson method.”’ 

The educational faculty, as it stands now, after several 
months of hard labor to cover all the branches of practical 
electricity in its make-up, is, Thomas A. Edison, Dean; Mr. 
Nikola Tesla ; Professor H. S. Carhart, of Ann Arbor Univer- 
sity ; Professor Harris J. Ryan, of Cornell; Professor Will- 
iam A. Anthony ; Professor B. F. Thomas, of the University 
of Ohio; Professor D. C. Jackson, of the University of Wis- 
consin ; F. A. C. Perrine, of Leland Stanford University ; Pro- 
fessor Brown Ayres, of the University of Louisiana ; Professor 
George D. Shepardson, of the University of Minnesota ; Pro- 
fessor Elisha Gray ; Professor M. O’Dea, of Notre Dame Uni- 
versity ; Dr. W. J. Herdman, of Ann Arbor University, and 
Professor J. B. Barrett, chief electrician of the city of Chicago. 
The teaching is done by means of classes organized in various 
parts of the country and at several places in the large cities. 
The work is arranged by members of the faculty, by thoroughly 
experienced instructors, and makes use of large quantities of 
electrical apparatus. 

As the scheme to a certain extent was an experiment it was 
decided to start it in Chicago, where it had its birth, with a 
view to discovering how the plan would work before attempt- 
ing to perfect the organization in other centers of the country. 
The first class was organized last June in Chicago, and since 
that time more than 40 classes have been organized in Chicago 
and other places in Illinois, in Minnesota, Michigan, Wiscon- 
sin, Missouri, Indiana and Ohio, with a total membership of 
about 1,500 students. In Chicago the school was put into 
the Armour Institute as the elementary course in electricity. 
The main office of the school in New York City is in the 
Decker Building, Union Square. 


The New American Atlantic Steamers.—The old adage 
that, in order to get the news, it is necessary to go away from 
home, is illustrated by a letter in the Hnglish Mechanic on the 
above subject, written by Mr. I. McMurray, of Baltimore, 
Md., which contains such a good description of these new 
steamers that we reprint it. Mr. McMurray says: 

‘* Those of your readers who take an interest in the modern 
Atlantic steamers for mail and passenger service will perhaps 
like to read the following particulars of the vessels that are 
building as additions to the American line of the Interna- 
tional Navigation Company. It may be remembered that the 
company were permitted by Congress to place under the 
American flag two of their fastest British-built ships, provided 
that they constructed others of equal or higher class in the 
United States. The company accordingly placed the Inman 
liners Oity of New York and City of Paris, on the Southampton 
route, dropping the ‘ City of’ from their names. The new 
vessels now approaching completion at Cramp’s Yard, on the 
Delaware, will also be named after cities, the St. Zouwis and 
the St. Paul, but will differ in appearance from the quondam 
Inman liners by having two funnels instead of three—still pre- 
serving, of course, the white band near the top as the mark of 
the line—straight stems, and two pole-masts instead of three. 
They are the first Transatlantic passenger steamers to be built 
in the United States for a period of over 20 years, and the 
will be compared with the most recent productions of Britis 
ship-builders. They are the largest vessels ever constructed in 
America, their principal dimensions being : length over all, 
554 ft. ; length on load-water-line, 536 ft. ; extreme breadth, 
63 ft. ; molded depth, 42 ft. ; tonnage, gross register, 11,000 
tons. They are, therefore, not so large as the Paris, and not 
nearly so large as the latest Cunarders. The hull of each ves- 
sel has a double bottom constructed on the cellular principle, 
subdivided by athwartship bulkheads and a longitudinal divi- 
sion. They are so subdivided by transverse bulkheads, that 
even in the event of a collision and injury to a. bulkhead, 
whereby two compartments might fill with water, the ship 
may still float in perfect safety. They have a straight stem 
and elliptical stern, topgallant forecastle and poop, with close 





bulwarks fore and aft, two pole masts and twofunnels. There 
are promenade, saloon, upper, main and orlop decks, the three 
first named to be plated from end to end. The main deck is 
plated for the length of the machinery spaces, and has string- 
ersand tie-plates beyond. Wood planking is laid onall decks. 
The promenade deck will remain unbroken the whole length 
of the vessel. Arrangements have been made in each of the 
vessels fur carrying about 320 first-class and 200 second-class 
passengers and 900 emigrants, The first-class passengers will 
occupy the center of the vessel, the second class will be between 
the stern and the center, and emigrants will occupy the ends of 
the vessel. The main saloon, which is large enough to seat all 
the first-class passengers at once, will be on the upper deck 
forward, and will be arranged with a large dome in the mid- 
dle, so that the appearance of the interior will be that of an 
immense hotel dining-hall. The second-class saloon will also 
be on the upper deck, but toward the after end, and will be 
fitted up in the ordinary style of a first-class saloon on an At- 
lantic liner. The first-class smoking-roofi will be on the 
promenade deck aft, and will be furnished with everything 
that experience has taught contributes to the comfort of the 
passengers. Besides these there will be a library and draw- 
ing-room, where the ladies and non-smokers may amuse them- 
selves. : 

‘* So far, it will be seen there is nothing very special or pecul- 
iar about these new Atlantic ferryboats ; but it is stated that 
the engines of the new steamers will be the most powerful 
quadruple-expansion marine engines in the world. They will 
probably develop about 10,000.I.H.P. each. The cylinders 
will be 36 in., 50 in., 71 in. and 100 in. respectively in diameter, 
with a piston stroke of 60 in., two sets of engines being placed 
in each vessel to turn the twin screws, which will be sectional 
with three blades. Steam for the working of the main engines 
will be furnished at about 200 Ibs. pressure by six steel double- 
ended boilers, each 20 ft. long and 15 ft. 74 in. in diameter ; 
the battery to have 48 Purves Tetedeus 39 in. in diameter, and 
to be fitted with Servé’s patent tubes. The total grate surface 
will aggregate about 830 sq. ft., and the heating surface about 
30,000 sq. ft. Piston valves will be fitted throughout, and 
be operated in the usual manner. The crank-shafts, eccentric 
straps, and connecting-rods will be of forged steel, and the 
piston-rods will be of ingot steel. The valve gear will be of 
the link type, controlled by a steam cylinder, and also by an 
auxiliary hand gear. The columns will be of cast steel, forked 
at bottom. The thrust blocks will be of the usual horseshoe 
type, and the thrust shafts are to be about 13 ft. long. The 
line shafting will be of forged steel, the bearings being of cast 
iron. The air pumps will be attached, but the condensers 
will be independent. To support the outboard shaft bearings, 
the hull is built out in a horizontal web to a steel frame, hav- 
ing both bosses cast in one piece and weighing about 68,000 
Ibs. The after ‘deadwood ’ is cut away, and the keel slopes 
up, so that the shoe meets the boss frame at the after end. To 
comply with the terms of the contract, the builders will have 
to show, by an extended sea trial, that when working under 
ordinary sea-going conditions the vessels are easily capable of 
maintaining a speed of 20 knots per hour at sea. These quad- 
ruple-expansion engines are the most interesting feature, as 
they represent the first attempt to use ‘ quadruples’ in engines 
of over 4,000 I.H.P. 

‘‘The vessels are so arranged as to be quickly converted 
into ‘commerce destroyers,’ and they are all American, ‘ no 
foreign materials entering into their construction’ (except, per- 
haps, some), and they are being built by American skill and 
muscle (plus some that have found their way into this coun- 
try). But your readers will understand that Americans are 
proud of these vessels ; and perhaps they may be prouder still 
when some others that are now in ‘ consultation’ take the 
ocean, and beat the White Stars and Cunarders—if they do.” 


The Chignecto — Railway.— 7ransportation, an English 
paper, says: ‘‘ There is still hope for the Chignecto Ship Rail- 
way project. Mr. Provand, M.P. for the Blackfriars Division 
of Glasgow, went to Ottawa recently, with several other gen- 
tlemen interested in the matter, in order to influence the Gov- 
ernment of the Dominion in favor of the undertaking. That 
the Canadian Government are in warm sympathy with the pro- 
moters has been demonstrated for years, but it was feared that 
repeated delays and misfortunes might have exhausted their 
patience. The subsidy of £34,000 per annum granted by the 
Dominion expired on July 31 last year, owing to the stoppage 
of work ; and the object of Mr. Provand and his friends was 
to induce the Government to extend the concession. He as- 
sured the Government that the English stockholders have suffi- 
cient capital available to complete the work, and have practi- 
cally entered into a contract to this end with Messrs. Pearson. 
They, therefore, promise that if the subsidy is continued the 
work will be completed within a stipulated time. 
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** The line, which is 17 miles in length, crosses the isthmus 
in a straight course from the Bay of Fundy to the Gulf of St. 
Lawrence, and thus saves navigators a long vernge of 600 miles 
around the exposed coast of Nova Scotia. The maximum 
grade is 1 in 500. At each terminus are docks, and hydraulic 
lifts have already been constructed, although not quite com- 
pletely erected on the site for lifting from the bottom of these 
docks large gridirons, on which the vessels will be wedged up 
with iron chock blocks in a manner similar to that adopted at 
the slips at Pointhouse and other Clyde works. There are 20 
hydraulic rams, 10 on each side of the narrow dock. Each 
ram is 25 in. in diameter, and they are forced up in cylinders 
by water at 1,300 lbs, pressure so as to raise the gridiron with 
the ship upon it a height of 40 ft. The weight of the gridiron 
already on the site is 1,500 tons. The ship to be lifted must 
not exceed 2,000 tons, the limit of size being 240 ft. long, 60 
ft. wide and 16 ft. draugbt, and the time taken to raise the 
vessel is expected to be 20 minutes. The vessel will be raised 
to rail level. Beneath a 2,000-tons vessel there will be three 
75-ft. bogies, having in all 192 solid wheels 3 ft. in diameter. 
Two immense American locomotives are to draw the ship over 
the rails. The engineers of the Forth Bridge are associated 
directly with the scheme.” 


The Panama Canal.—lIt is reported that a new company 
has been organized by French and American capitalists, and is 
about to begin operations to complete De Lessep’s great scheme. 
The commissioners who were sent to the isthmus in 1890 to 
investigate the condition of the canal and to make an estimate 
of the probable cost of completing it, fixed the expense at 
900,000,000 francs. In an article inthe New York Herald it is 
said that : 

** During the past year the subject has been taken up again. 
The American gentlemen connected with the management” of 
the Panama Railroad, which is controlled by the Panama Canal 
Company, had Colonel A. L. Rives, the Chief Engineer of the 
railroad, make a careful examination of the work done and the 
cost of completing it. Colonel Rives finished his task, and it 
was submitted to the leading interests in the canal and to sev- 
eral institutions in Paris. It gave a new aspect to things, for 
it was estimated that the project could be completed with a 
series of six locks at a cost of 500,000,000 francs instead of 
900,000,000 francs, as estimated by the French commissioners.”’ 

It is said that several French financial institutions—among 
them the Credit Lyonaise, Société Générale and Credit Indus- 
triale will lend their support to the new scheme. 

“* The original plan was to build a sea-level canal, and work 
was begun on it in,January, 1880. Asa matter of fact, the 
bottom of the canal was to be 10 meters below the level of the 
sea. But it was soon found that the excavation between Bujio 
and Miraflores would cost a vast amount more than they ex- 
pected, so a lock waterway was decided upon in September, 
1887, which reduced the cube to cubic meters to be excavated 
from 108,000,000 to 34,000,000, without changing the length, 
breadth and depth of the main portion of the waterway. 

** Colonel Rives’s plan is a modification of that recommend- 
ed by the commissioners in 1890. It is now admitted by all 
expert engineers that the only solution of the problem for con- 
trolling the tseacherous waters of the Chagres River is the 
erection of an artificial lake, between Bujio and Moraflores, 
100 ft. or more above the sea level. That section of the coun- 
try forms the watershed of the isthmus, and it was on the for- 
midable Culebra Mountain, originally 370 ft. high, that much 
of the money was expended in excavating.” 


New Army Rifles —The new army rifle which has been 
adopted to take the place of the Springfield rifle is 30 in. long in 
the barrel, with a horizontal magazine lengthwise with the 
barrel. This magazine contains five cartridges, and has a cut- 
off, so that the piece can be used as a single-shot arm and the 
rapid fire of the magazine held in reserve, while the firing of 
single shots goes on at the rate of 30 per minute. The en- 
tire arm weighs about 8 lbs., ns a knife-shaped bayo- 
net. The bayonet is quite as great a departure from the old- 
style weapon as isthe arm. The familiar three-cornered piece 
of steel belonging to the infantry military arms of all nations 
for 150 years has given way to the knife-blade form of bayo- 
net. : 

But the interest inthe new arm culminates in the cartridge 
it_ fires. This weighs about one-half as much as the old 
.45-70-405 Springfield cartridge. As the new arm is much 
lighter than the old, the soldier can carry 175 or even 200 
rounds of the new ammunition without any increase of load 
beyond what the old cartridge gave when but 100 were car- 
ried. The charge of powder for the United States rifle is now 
37 grains of a German smokeless explosive known as the 
Wetteren. Something very like it will be adopted for perma- 
nent use. This was chosen because it gave but little smoke, 





if any. Its burning produces a mist-like vapor, and the report 
is about one-half as loud as that of the service charge of black 
gun powder. The bullet is about an inch long, of hardened 
lead, with a very thin covering of nickel or steel. In order to 
insure to so long and slender a missile steadiness of flight over 
such enormous ranges, a more rapid twist in the rifle became 
necessary. The barrels of the new rifle have four grooves 
about .003 in. deep. They have one turn in about 12 in., or 
two and a half complete twists in 30 in. A long and slender 
bullet fired with the extreme velocity of 2,000 ft. per second 
would not take the rifling in arms with so short a twist at all, 
but would ‘‘ strip’ or jump the grooving and leave the gun 
nothing but a shapeless slug of lead. In order to overcome 
this, the hard metal coating of the bullet was necessary, as well 
as the increased hardening of the lead used in the projectile. 
The writer in the Army and Navy Journal who gives the 
above information regarding this rifle, says. that there are two 
interesting questions that are yet to be settled. The first is, 
whether the bullet, with all its power, possesses the stunning 
effect, the ‘‘ knocking-out” force, that is necessary to disable 
an antagonist at once. In battles with the Arabs in the Sou- 
dan the English found that they required a blow from a bullet 
that would knock them down. The small-bore projectile has 
but a small striking surface. The only test on live human 
beings that have been made were very recently in some small 
skirmishes between British infantry, armed with the new rifle, 
and the hill tribes along the Burmese border. In these com- 
bats the small bullets did not prove so effective as the old-time 
.45-caliber 480-grain missile of the Martini-Henry. Men were 
hit two and three times, but not immediately knocked down 
and prevented from fighting. A savage, be hea Zulu, an East 
Indian hillman, or an American Indian, must be at once dis- 
abled to prevent his doing further harm. 

An interesting illustration of this once came under the 
writer’s notice. In May, 1859, part of the Second United 
States Regiment of Cavalry (Troops A, B, C, F, G and H) 
fought a very sharp action with 1,500 Comanche warriors, 
Lieutenant Hood (afterward lieutenant-general in the Confed- 
erate Army), the adjutant of the command, went into the fight 
armed with a heavy ten-bore double gun loaded with a heavy 
charge of buckshot. He shot an Indian with both barrels at a 
distance of not more than 15 paces. Though terribly wound- 
ed, the savage had still power enough to shoot and wound 
Hood very severely with an arrow, to pin Major Thomas’ chin 
down to his breast with another and to mortally wound an en- 
listed man with a third arrow before he himself died. The 
average white man would have been crippled beyond possible 
exertion by the shock of such wounds as the Indian received, 
but the red man still had the use of his arms, and handled his 
bow and heavy steel-pointed war arrows with almost deadly 
effect until the breath had actually gone out of him. The 
immediate use of this new weapon in the United States will be 
in the occasional. Indian outbreaks that may occur from time 
to time. 


Tests of Serve Tubes.—Some interesting experiments on 
the relative efficiencies of Serve and plain boiler tubes have 
recently been made at Barrow by Mr. Blechynden. The ap- 
paratus used is shown diagrammatically in the annexed 
sketch. It consists of a set of model boilers through which 
were placed a Serve tube and a plain tube marked B. The 
tubes of one boiler were coupled to those of the other as indi- 
cated, and Siemens’ pyrometers A A A A were fitted at the 
end of each tube. A blowpipe gas jet was then caused to 
send its flame ee one set of tubes. The pyrometer tem- 
peratures were noted, and also the evaporation effected. The 
boilers were 21 in. long by 7} in. in diameter, and were clothed 
with asbestos and cotton wool. The Serve tubes obtained 
from Messrs. J. Brown & Co. were 24 in. in diameter outside 
and 2,4, in. inside. They have seven ribs ; in. deep by 3, in. 
mean thickness. The plain-tubes were of iron, and were made 
by Messrs. A. & J. Stewart & Clydesdale, Limited, of Glasgow. 
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These were 28 in. in diameter outside and 2 in. inside. 
mean of several experiments showed that with a temperature 
of 1,000° F. at the blowpipe end of the boiler, and 500° F. at 
the uptake end, the Serve tube transmitted 6,000 British ther- 
mal units per square foot per hour, and the plain tube 4,500 
British thermal units per square foot per hour. The area 
measurements were made on the outside or emission surfaces 
of the tubes. From these experiments it would seem that the 
Serve ribs are very cfficient heat collectors when hot gases are 
passed through the tubes.— Zngincering. 
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Hand Boiler Punch.—In another column of this issue we 
ublish a description of a combined screw and hydraulic press 
n use at Corning, N. Y. The punch which is here illustrated 

works upon the same principle, but needs a slight addition, in 
order to make it thoroughly acceptable and satisfactory. The 
principle upon which it works is that the hand screw is driven 
down into the chamber A, which is filled with grease, causing 
a certain pressure per square inch to be exerted upon it ; this 
pressure is transferred to the end of the punch, which is larger 
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on the screw end, and therefore subjected to a greater pressure 
than that exerted by the screw itself. It will be seen that the 
screw is very long ; and when it is new and well fitted not 
much trouble is caused by the grease working back up the 
threads, but as soon as it becomes worn leakage occurs, and 
the efficiency of the punch is correspondingly diminished. If 
this were arranged with the packing by the screw it would be 
a very valuable little tool for punching through moderate 
thicknesses of metal, for which nothing but hand power is 
available. 


The Failure of Torpedo-Boats in the Manceuvres of the 
British Fleet.—A correspondent of the London Zimes, who 
described the recent manceuvres of the fleet, comments as fol- 
lows on the effectiveness or, rather, non-effectiveness of the 
torpedo-boats : 

*‘ A subsidiary feature of the manceuvres, of no little interest 
in itself, is the total failure of the torpedo-boats on either side 
to put in an effective appearance or in any way to hamper the 
movements of their adversaries. This is, of course, partly due 
to the fact that, owing to the premature conclusion of the 
manceuvres, they had only a single night in which to operate. 
The C Blue fleet was not attacked at all, but the D Blue fleet 
was attacked early in the night, apparently without success. 
All this is most instructive. The night, though fairly clear, 
was very dark. A ship without lights could hardly have been 





seen at all from the deck of a val eee at a distance of 
more than 300 yards. Admiral FitzRoy apparently proceeded 
altogether without lights. In these circumstances it is plain 
that the Blue torpedo-boats could only come across him by the 
merest accident. No skill or mae on their part could en- 
able them to do it. The conditions in the neighborhood of 
Belfast were a little more favorable to the Red torpedo-boats 
stationed there, because the channel is narrower and the Blue 
fleets used their navigation lights. But even here the chances 
were all against the torpedo-boats, which not only had to find 
the ships to be attacked, but to fire their torpedoes before they 
had themselves been under fire for 30 rounds from the ships. 
It has been proved experimentally that more than 30 rounds 
can be fired from a ship in the very brief interval which 
elapses between the discharge of the torpedo and the moment 
it strikes the ship. Hence, in the most favorable circum- 
stances a torpedo-boat has very little chance indeed under the 
rules laid down for the manceuvres. But, without further in- 
sisting on this point, which is a point of manceuvre practice 
not quite analogous to the conditions of actual warfare, I 
would point out that the proper tactics of torpedo-boat attack 
seem as yet to have been very insufficiently studied. For the 
reasons I have given the chances of a torpedo-boat veseng Sond 
ship or fleet it desires to attack appear in practice to be so 
small, except in the case of a ship or fleet known to be at an- 
chor in a known position, as to make the success of the tor- 
pedo-boat a matter of the merest accident. A moonlight night, 
which increases the chances of a torpedo-boat, also increases 
the defensive power of the ship in a measure proportional to 
the wider horizon commanded by the latter. Hence it is the 
opinion of many of the most experienced torpedo officers that 
a division of torpedo-boats must be provided at its station with 
a eruiser which can scout for the enemy and give the torpedo- 
boats direct information of the position he occupied and the 
course he was steering at nightfall. In that case it becomes 
comparatively easy for the torpedo-boat to find the enemy ; in 
any other case the whole proceeding reduces itself toa game 
of blind man’s buff, in which it is the torpedo-boat that is 
blindfolded. A most instructive and significant illustration of 
the foregoing principles was afforded on the night of Satur- 
day. The Blue torpedo-boats failed entirely to find Admiral 
FitzRoy’s fleet. The Red torpedo-boats found Admiral Drum- 
mond’s fleet, but failed to attack it suecessfully—for what 
reason I have not been fully informed. But one division of 
the Blue torpedo-boats—the Queenstown division, which was 
transferred to Kingstown—met us on Saturday evening off the 
Kish Bank. Its leader was informed by the admiral that three 
cruisers, presumably belonging to Admiral Dale’s fleet, had 
been seen from the signal station at blacksod Bay at an early 
hour in the morning, and might therefore be expected to be in 
the neighborhood of Belfast during the night. Here was a 
case in which the torpedo-boats had a definite object to look 
for and a definite place in which to look for it. They found 
three cruisers under the Mull of Galloway, and, not receiving 
or failing to understand the private signal, they forthwith pro- 
ceeded to attack them. Unfortunately, the three cruisers in 
question turned out to be the Warspite, Australia and Galatea, 
belonging to Admiral Drummond’s fleet, and though no ship 
was torpedoed, two out of the three torpedo-boats were put 
out of action, the third having previously gone astray. Two 
points are here to be noted—one that the pa) ee pee were 
operating, not at random, but in pursuit of a definite object— 
namely, three enemy’s ships, whose probable position and 
course were approximately indicated to them beforehand ; the 
other that, after all, the object they found was not the object 
they sought, but three friendly ships, whose destruction, had 
it been accomplished, would have inflicted irreparable loss on 
their own side. This very awkward habit of mistaking a 
friend for a foe is one which has often before been exhibited 
in manceuvres by torpedo-boats, It is lees likely tu occur in 
actual warfare, because nearly all foreign ships differ very 
widely in external appearance from any of our own ; but its 
occurrence is regarded by many authorities. as sufficiently 
probable to require that English torpedo-boats should always 
make the private signal before proceeding to extremities. This 
means, of course, that English torpedo-boats will never be able 
to attack except under the most unfavorable conditions—con- 
ditions so unfavorable, indeed, as almost to insure their de- 
struction. But those who take this view regard it as a logical 
deduction from Lord George Hamilton’s dictum that the tor- 
pedo-boat is essentially the weapon of the weaker combatant. 
So regarding it, they also regard the almost certain destruction 
of an English torpedo-boat by an enemy as of less moment to 
England than the possible destruction of an English battleshi 
by a friend ; and they consider that the best way to avert su 

a catastrophe as the latter is to require the torpedo-boat to de- 
clare itself by making the private signal in all cases which 
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leave room for more than a shadow of doubt. These views 
are new to me, as they will be to many of your readers, who 
will perhaps be not a little surprised to learn that they are 


held by professed advocates of torpedo-boats. They seem to 


place the strategic value of the torpedo-boat for English pur- 
poses even lower than some of its most severe critics have ever 
ventured to place it ; and it is certainly not a little remarkable 
that they should be entertained at a time when some high 
authorities are beginning to doubt whether the position even 
of the battleship in the naval warfare of the future is not be- 
ginning to be imperilled by the development of vessels of the 
Havock and Hornet class, regarded as sea-keeping torpedo- 
boats, which might in favorable circumstances attack even in 
the daytime, or having found their enemy in the daytime, 
— a round out of range and attack in large numbers 
after dark.” — 


Suliag tee 10-in. Disappearing Gun Carriage.— 
Our readers will remember that in February of this year we 
published a very complete description, with drawings, of the 
8-in. disappearing gun carriage of the Buffington type designed 
by Captain William Crozier. The work which was done by 
this carriage was so successful that an order was at once issued 
for the construction of a second carriage to carry a 10-in. gun ; 
this has now been completed, tested and accepted. The ap- 
pearance of the two carriages is so nearly alike that a photo- 
graph of one might easily be passed off for a photograph of 
the other, with the exception, of course, that the 10-in..car- 
riage is very much heavier than tlie 8-in. But even with this 
additional weight the lightness of the construction is such-that 
it hardly seems possible that it can withstand the strains which 
are necessarily engendered by the fire of a 10-in. gun. For 


the sake of a comparison between the two, we recapitulate’ 


some of the dimensions and weights of the 10-in. carriage, giv- 
ing the corresponding dimensions for the 10-in. carriage. Each 
chassis casting for the 8-in. carriage weighs 14,000 lbs., and 
that of the 10-in. 23,000 lbs. ; the weight of the 8-in. gun.is 
33,000 lbs., that of the 10-in. 67,000 Ibs, ; the counterweight 
for the 8-in. is 37,000 Ibs., that for the 10-in. 67,000 .1bs. -The 
limits for elevation and depression for the 10-in. gun is 15° 
elevation and 5° depression, which is exactly the same as that 
of the 8-in. gun, and this extreme arc can be swept through in 
25 seconds. The diameter of the hydraulic cylindets is 11 in. 
The total weight of the carriage, exclusive of the counter- 
weight, is 66 tons. On the rapidity tests 10 rounds were fired 
in 14 minutes and 42 seconds ; in all 68 rounds have been fired 
from the gun. The time required for the gun to rise from the 
loading to the firing position is 114 seconds ; but no record has 
been made of the time during which the piece remains above 
the parapet, but the probabilities are that it is in the neighbor- 
hood of 5 seconds. As the piece is aimed before the rise, it 
can readily be seen that in this 5-second interval it would be 
impossible for an enemy to fire a shot and strike the gun'at a 


distance of 2 miles, provided their guns were trainéd and the 


lanyard pulled at the moment of the appearance of the muzzle 
above the parapet. Before leaving this subject we wish to 
refer to a few of the details of the mechanism. The gun is 
trained by hand, the pinions on the crank shaft being 4 in. in 
diameter and meshing in with a spur wheel in the ratio of 11 
to 60. On the shaft of the spur gear there is a worm driving 
a worm wheel, upon whose shaft there is a chain wheel over 
which the chain is rolled, the ends being fastened outside of 
the travel ; thus the carriage is trained by winding this chain 
over the wheel. Hand gearing is also used for elevating and 
depressing the gun. A tiller.wheel takes the place of a crank, 
and on its shaft there is a pinion which meshes in with a spur 
wheel, on whose shaft there is a pinion that in turn meshes in 
with a rack on the link block at the lower end of the breech 
levers, that serves to elevate and depress the ends of these 
bars. When the first 10-in. carriage was designed, the guides 
for the recoil cylinders were made horizontal, but owing to the 
great weight of the gun inclined ways were afterward put on 
with an inclination to assist in checking the recoil. But the 
smooth working of the carriage has demonstrated that this pro- 
vision was unnec , and hereafter they will be made bori- 
zontal, as in the first design, and as was used on the 8-in. car- 
riage. The gun which is mounted on this carriage is an experi- 
mental gun designed by Captain Crozier, of the wire-wound 
type. Of the 68 rounds fired, nearly all have been with full 
charges, giving pressures of about 42,000 lbs. per square inch ; 
the highest pressure thus far obtained has been 46,000 Ibs. 
The test of the carriage has been finished and the work accept- 
ed, but that of the gun will be continued. Owing to the fact 
that the tra circle is not well set and is of a temporary 
character, no satisfactory results have been obtained for the 
time required for training. ~ In a future issue we hope to pub- 
lish a detailed description of this wire-wound gun. 





EIGHT-WHEELED PASSENGER LOCOMOTIVES 
FOR: THE BOSTON & ALBANY RAILROAD. 





Tue Schenectady Locomotive Works have recently com- 
pleted two eight-wheeled locomotives for express passenger 
service on the Boston & Albany Railroad. The particular 
work: for which these engines are designed is that of hauling 
the Boston & Chicago special limited train, consisting of six 
vestibule Wagner cars, over the mountains between Albany, 
N. Y., and Springfield, Mass. The limitations placed on the 
builders were that the weight on the driving-wheels should 
not exceed 74,000 lbs. The time is quite fast, being 183 minutes 
for a run of 103 miles, making one stop. It must be taken into 
consideration also that the grades on this division are quite 
heavy, there being a continuous grade going east of about 80 
ft. to the mile for 8 miles ; to the summit it is still heavier 
for 12 miles going west, and no pushers are allowed on these 
grades. In addition to these two points there is quite a stiff 
ascending grade over the balance of the road toward the sum- 
mit from the Hudson River running east and from the Con- 
necticut running west. The reference to the table of dimen- 
sions, which is published below, will show that the heating 
surface is 1844.7 sq. ft., which is probably as great an amount 
as has ever been applied on the engines of this weight. In 
order to reduce the weights to the minimum gun iron has been 
very extensively used in place of cast iron, especially in the 
driving boxes, the eccentrics and straps, pistons, etc. The 
particular metal that is used has a tensile strength of 30,000 
Ibs. pet square inch, With reference to the use of this 
metal the following data will be of interest regarding the 
weights which were obtained, showing the light weight of 
the revolving and reciprocating parts, it being borne in mind 
that the cylinders are 19 in. in diameter, and that the boiler 
pressure is 180 lbs. to the square inch. The piston of gun 
iron in T form, with the rod 34 in. in diameter, weighs 304 
lbs. The cross-head, with 18-in. wings in top — 4 in. 
wide, with a 3}-in. x 4-in. pin, weighs 202 lbs. The main rod 
of I section weighs 422 lbs. ; side rod of I section, 246 lbs. ; 
main crank pin, Stee}, hollow, 110 lbs. ; back crank, steel, 104 
Ibs. Of course this reduces the counterbalance required to a 
minimum ; and it is expected that the hammer blow will be 
materially lessened over that which is ordinarily produced. 
The use of a hollow crank-pin, we believe, is a novelty in loco- 
motive practice, although it has been in use for many years 
on marine engines. It will also be interesting to note the 
effect of the increased steam pressure and the economy on 
these single expansion engines, as it has about touched the 
limit of that which has been set for economical practice in 
compound work. 

Following are the general dimensions of these engines : 


GENERAL DIMENSIONS. 


FOS scciisARiinns Worle iais ea case sony «ses coe Bituminous coal. 
Gauge of road........ SR tae Pee aunts Wake 6 hav eegeerneaite 4 , 
Weight of engine in working order.. ........ esene eee ee l14,700 Ibs. 
bos RR e Pere oy mee oe ee 74,000 ‘* 
Wee ee a ee re cee Riven wtcoedce ans vauees 8 6 
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‘i . * at rim, 
Horizontal thicknens-0f piston... .........0.cccsesee:s ‘ { Sie" hub, 
Mine OF Pistam PAGO. lic. 8. cock ccc ccccacs weeses Cast-iron rings. 
Se ee et a OEE Scag cece secs conte geugas U. 8. Metallic. 
Diameter of piston rod......... ... eases praises * ; 
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SG ek eS OEE DOOMINE 5 eis 08 ice sasndsscens U. 8. Metallic. 
WHEELS, ETC. 
Diameter of driving wheels outside of tire................ Wis ‘ ‘ 
nkage an 

ire Rg ns CN wi { shcialine ihnaes 
Diameter and length of driving journals............ ..... 8° x 11° 

“ OPemmme track wheels... ... 2 0.6eks Sice beacsn 33” 

‘* and lengtif of main crank-pin journal ..... .... 556" X 51g” 

ecg: scape OT - “ see cee oe 446" & 3G” 
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Engine truck wheels............:......0..ececeeees- tS. ; genet —* 
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BorLER 
Extended wag- 
IDR ian ivesnnirih) GinGdlinlcaeieshcbb idiom Uidcvantlanes basil 1 arte. 
Outside diameter of first ring..................-. oa OF ‘ 
Were RONG: oy. feds iio ikc cnctdemi stesso <occneneoee 190 Ibs. per sq. in. 
Material of barrel and outside of fire-box............ ..-.-Carbon steel, 
Thickness of plates in barrel and outside of fire-box...... i fi — %, Ys. 24- 
a jointed, 
, with welt strip 
SPENT So Nctis cat esiweiassten cpacdbene) eebarr 4 inside and out- 
\ side. — 
CHEGTMNTUPOMUINE OORIED So. 5556 oe ode ios. Seto tecedeseds reed ouble riveted. 
Fire-box, eoge ies SLAG cu ees Chin kseid Mbbsid ay heehee soit: 
" SS twa bdinsindie nectaved..w4epsabivescassrenete é ¥ 
¥ MIRE G5 dic. 00:-<<dedcnsagups Scovsa s ehuld cn’ Mae F. 7134", B. 5934" 
° SUNN Cagicks “acag bed 002 ccbcdepbeooaie, wae Shoenberger. 
{ Crown 3", tube 
. IOS didin.s ) ho cdabs “hesedgaancnenecteprakt } heres and 
ack, ; 
“ Front 4’, side 
IIE snc cunns Glcurntier she Bendeail , 36°, back 3° 
” a bins ining ch ubaetenasadh ob <pevandaps i stay-bolts 
“ | I ere Speen epee .Taylor iron, 
Tubes."mat a 1 { Charcoal iron, 
UDSS, TRRLOTIAL. 2. cccccccccccce conccs coe cocesceccscs. 00 No. 13 W. G. 
“ I i= Soa cana cade Cues Ake peedaee wanes 298 
e UNC aa ndcauas cxsed cnc cds ake > canteen Cans , 
Ot MI OUR MI EOUEN, <2 tkieacocsss oc0thcbass 11’ 
HieMESes UCTOOD: CRUE occ sve tddasdedacds wee 0s: exes eee 1,703.3 8q. ft. 
" = eT ae eben cwdiaotseeeae 141.4 ‘ 
‘ is > Ua vecnenwdcodsealneuaen dclamtaaees ey A “ 
rate OPS RSE aaa hee. See wih Hated UGE eal teen . « 
“ gtyle {nee work- 
VIC. ccc cece cccccccescesscecccs secccce. ceeesses ces oa in 2 sections. 
ectional, wit 
Ash pan, style Last wautpebwsctecss shuenupoate vote eeee ees yp meee F.&B 
Exhaust pipes Wdlas'c auawees vias Cudbign a veieevesied suk Swe hago a 
“ WII 66 hc haiodns0b2d . wader 0450 WAKO 96 a ske ee eee 
Throttle ib lanced valve, 
dew ks ahaa i Ri pthecame eke + srereeeseeeeeed double poppet. 
Smokestack, 1 D............-0e0e-+8 be Dt Naar tg Pee { = 2 aap 
nes SU ONG TIN iss esi or as case Okun Genin cubes 14 1% P 
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Boiler supplied by 2 Ne. 10 Mack injectors placed right and left. 


TENDER. 
We io koa newinas ctv oncitednktedlimamebeseDenewa 37,200 Ibs. 
iE TIN rer ere he ommenr st ee 8 
GU pekd oe sil tan weeksnkane ce tnuGd eeagaeneuied 36” 
Jom = GE FONE 5 ions Si oo eee eeidw. dy cet dae’ 4%” x 8" 
WHRIRED I OE RII oa aicnc 05 has Sink edéscegedbscaskiane 14” 2 
‘. 7” xX 3%" xl’ 
Teme TR ba oa os dein cceltiy cen ncesaies tie ee } angle iron. 
“ Side earing, 
trucks. Cod.':) pvletoauavenegueaghosh tacueapeein ss { wood bolster. 
WE GUI nite vnc nk, Sihadi Re ceneeo ees 4,000 galls. 
oal Pr sega the é be pv cvocderesenas sn) seccedvcesveeds 8 tons 
Total wheel base of engine and tender.................... 45’ 11° 
*¢ _ length of engine and tender............ ........4. 55’ 7 


Engine fitted with Westinghouse-American combined air brake on front 
side of all drivers, on tender and for train. 
Martin’s steam car-heating apparatus. 
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AMONG THE SHOPS. 


AT CORNING, N. Y. 


Ir is a rarity in these days of rapid railroad development 
to find a shop that is fully up in size and appointments to the 
needs of the road which it is serving. The machine shop is a 


necessity from the very start ; but as the public are not clamor-’ 


ous for larger buildings and more lathes, and as the daily press 
would be utterly lost in an attempt at reform on these prem- 
ises, the machine shop is usually called upon to work to the 
utmost of its capacity in order to maintain repairs and keep 
the rolling stock in order. The shops of the Fall Brook Coal 
Company, at Corning, N. Y., are of this class, and the amount 
of work put through them calls for the economizing of time 
and space to the last degree. The housing capacity of the 
shop consists of three pits holding one engine each and three 
pits capable of accommodating three engines each. With this 
capacity 76 regular road engines are cared for in addition to 
five mining engines and a number of engines used on logging 
roads. No transfer table is used, as the tracks lead directly 
into the pits from the yard. 

If we are not mistaken, Mr. William A. Foster, the Superin- 
tendent of Motive Power of the road, was one of the pioneers 
in the use of hydraulics and compressed air for hoists in and 
about his shops. Corning lies on a side hill forming the south- 
ern boundary of the Chemung Valley. On this hill the reser- 
voir of the city water-works is situated at a height that puts 
a pressure of 90 Ibs. per square inch in the mains at the low 
level of the shop. It was, therefore, an easy and simple mat- 


ter to connect the water pipes with hoists and avoid the neces- 
sity of using muscle for the heavy work about the shop and 
yard. The first application was made to a hoist used for load- 
ing and unloading car wheels, and consisted of a simple cylin- 
der, like those illustrated for the use of air in the AMERICAN 








ENGINEER for January of the current year. The cylinder is 
hung from a trolley traveling over a rail running across the 
‘rack: and the connection is made by a rubber hose. This ap- 

aratus lifts the wheel from the car and lowers it to the plat- 
orm, where it is rolled to the storage place. The — 
effected in the handling of wheels by this hoist naturally | 
to the construction of others, until now the whole shop is 
pretty a equipped. 

Among the interesting application of hydraulics is the wheel 
pit, where driving-wheels are removed from and placed under 
locomotives. The pit is somewhat deeper than the usual re- 
pair pit, and near its center a hydraulic jack or hoist-is located, 
the cylinder being buried in the ground and the ram having a 
length sufficient to lift a pair of drivers from a point where 
they are below and clear of the rails up to their proper posi- 
tion under the locomotive. The pit widens out abreast of the 
ram for a space of about 6 ft., causing a break in the line of 
rails. This break is bridged by loose rails slipped into position 
and held by wedges after the wheels are up and upon which 
they are run out, Outside of the main tracks there is another 
line of rails, upon which a lorrie car of broad gauge is run 
that is used for a tail of the locomotive when the 
drivers are removed. e method of operating in putting the 
drivers under a locomotive—say a mogul —is to back the en- 
gine into the shop and block the back end up on lorrie just 
referred to. The front pair of driving-wheels is then rolled 
upon the rails spanning the break in the track and lifted clear 
by the hydraulic — The movable rails are then taken out 
and the wheels lowered into the pit. The engine is then 
backed over the space till the front pedestals are in the proper 
place and the wheels raised, with the axle boxes adjusted, to 
position. The movable rails are then replaced, the engine 
pulled out, and the process repeated for the other two pairs of 
wheels. Up to this time the lorrie has carried all the weight 
of the tail of the engine ; but as’ it is pulled out of the shop, 
the work having been completed, the lorrie runs down an in- 
cline on its special track, lowers the ~— upon its own 
wheels, frees its blocking, and the work is done. e time re- 
quired to put three pairs of driving-wheels under a mogul 
locomotive with this apparatus, counting from the rolling of 
the first pair of drivers upon the movable rails, is 20 minutes. 
Five or six men, with a locomotive to do the shifting, perform 
the work. : 

Since hydraulic lifting has shown itself to be so convenient, 
pneumatic lifting has been introduced where it is inconvenient 
to dispose of the waste water of hydraulic apparatus, All of 
the hoists used in and about the shops are home-made, but the 
designs are necessarily so similar to what might be called 
standard types that we do not reproduce any of them in our 
engravings. 

In the car shops there are a number of hydraulic lifts that 
are used for jacking up cars, and which are operated in a man- 
ner very similar to the hydraulic tubs in use in the shops of 
the Delaware & Hudson Canal Company, as illustrated “3 the 
AMERICAN ENGINEER for December, 1893. The usual size for 
these lifts is 10 in. in diameter and a stroke of about 14 in. 
They are made of cast iron, and have two handles on the top 
head for convenience in carrying. Just outside the car shed 
there is a gallows frame straddling two tracks and carrying 
two suspended lifts that can be used for wre te car, pas- 
senger or freight, from its tracks, One of the pits of the 
round-house is also equipped with hydraulic lifts. There are 
six cylinders arran in pairs, each having a diameter of 18 
in. and a stroke of 24in. They are dis two at each end 
of the pit and two at a point near the tail of the locomotive. 
They are exceedingly handy for those round-house repairs 
that require the locomotive or tender to be lifted from the 
tracks or the springs to be relieved of the weights which they 
carry. It is somewhat of a novelty to find hydraulic lifts in 
round-house pits, but it is a novelty that takes the form of a 
very handy wrinkle. The round-house itself has 24 stalls, It 
is built in two sections, with entrances between the two parts. 
The floor is neatly paved with brick, and the whole buildin 
is heated by steam pipes running around the outer wall pe 
fed by a boiler in the round-house. 

In the article descriptive of the shops of the New York, 
Lake Erie & Western Railroad, published in our last issue, 
we mentioned the adaptation of an old steam eng to the 
purposes of small tool driving. The same thing has been 
done here with results equally satisfactory. The little engine 
drives drills and valve-facing tools directly by means of the 
Stow flexible shaft. The same practise also prevails here, as 
on the other road, in the construction of pistons. A hollow 
piston with rings sprung in is used, but the rings are much 
narrower than on the New York, Lake Erie & Western. Mr, 
Foster uses a ring only § in. wide, and finds them perfectly 
satisfactory. There is a method of holding the split rings out 
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here, however, that—to us at least—is novel. Itis well known 
that if a ring is turned to a larger diameter than that of the 
cylinder in which it is to run, when it is sprung in it will be 
out of round. To obviate this difficulty and, at the same time, 
keep an outward pressure on the ring, it is turned to fit the 
cylinder. Another and slightly heavier ring is turned toa 
diameter a trifle larger than the inside of the outer ring, and 
the outer ring slipped over it. Then, when they are both com- 





BALANCED VALVE, FALL BROOK COAL CO. 


pressed and put in the‘cylinder, ‘the outer ring is round, while 
the inner keeps it well out against the walls. 

The car shops adjoin the machine shop, and are fitted with 
the usual complement of wood-working tools. The floor room 
consists of three tracks, each capable of holding five cars. All 
cars coming in for rebuilding and all new rulling stock are 
ga with the Gould coupler and the Westinghouse air 
brake. 

The nicknames bestowed up- 
on various types of locomotives 
by the men building or running 
them have come to have a truly 
technical significance ; butit is sel- 
dom that a nickname is accepted 
by the motive power department 
with the gravity of a name applied 
to one of the lecomotives on this 
road. All the engines have names 
as well as numbers, though the 
former are a mere ornament and 
not used in reports or orders. A 
certain locomotive had the misfor- 
tune to jump from a high trestle at 
Ithaca, and was forthwith dubbed 
the Sam Patch se! the men. Re- 
pairs naturally followed the leap, 





increase of power by this union were ineffectual and un- 
satisfactory owing to leakages past the screw. The Corning 
shops have, however, several tools in which this principle has 
been successfully applied ; one of them being illustrated in 
the press shown in our engraving. The particular work for 
which this tool was designed is the pressing out of jaw bolts, 
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COMBINED SCREW AND HYDRAULIC JACK. 


straightening frames and other work of a similar character. 
The construction is very clearly shown by the engraving. 
The screw is prolonged beyond the thread to form a ram hav- 
ing a diameter of 1} in., which is forced down into a chamber 
at the base that is filled with grease which is in turn crowded 
against the larger ram of 2} in. in diameter, forcing it out 
against the work. It will be noticed that there is a packing 
about the smatl ram to prevent the grease from flowing back 
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and when the machine emerged ‘ESE aoe ere Sk SS 


from the shop, behold, it had been 





duly and officially christened the 
Sam Patch, and the name is on 
the panel of the cab. 

Of course in a shop like this 














there are the wrinkles that grow 
up from the necessities that arise 
from time to time. Among those 
to be found at Corning we illustrate a few. One of these 
isa 


CRANE CAR WITH 


BALANCED VALVE, 


The design of this valve presents no new features, as the 
same principle has been applied to work on stationary and 
marine engines ; but we have not seen it arranged for use on 
locomotives before. The body of the valve where the yoke 
has a bearing is somewhat wider than usual, and the upper 
portion is round, as indicated by the shading. The cap rests 
over this genic portion, and a steam-tight connection is 
made by the packing rings shown by the double hatch cross 
sectioning. The cap has a bearing against the inside of the 
steam-chest cover, traveling, of course, with the valve. The 
usual provision for leakage is made over the D, and is indi- 
cated by the dotted lines. In our issue for July, 1893, we 
illustrated the balanced valve in use on the locomotives of the 
Delaware & Hudson Canal Company, where a circular pack- 
ing was used ; but in that instance two circles were used in- 
stead of one. 


HYDRAULIC SCREW PRESS. 


The attempt to make a combination of a screw and a hy- 
draulic ram is old, but many of the earlier designs for the 





AIR HOIST, ON THE FALL BROOK COAL CO.’S RAILROAD. 


into the threads. It is absolutely necessary that this should be 
used, and also that the grease should not be too thick, for if 
it is air will collect in the interstices and so cushion the mo- 
tion of the small ram that the work will be unsatisfactory. 
In another column we publish an engraving of a hand punch 
designed on the same principle. 


CAR WITH AIR-HOIST CRANE, 


Air has come to be recognized as such an important factor 
in the economical handling of material that new applications 
are constantly springing up. One of the most interesting that 
has lately been brought to our attention -is a derrick car de- 
signed by Mr. Foster, and used about the Corning yards for 
handling and transferring all sorts of material. Our engrav- 
ing is not mechanically correct, as it is drawn from a pencil 
sketch, but it does give a fair idea of the general appearance 
of the car. A four-wheeled flat car of about 25 ft. in length 
carries atone end a jib crane, on the summit of whose post an 


air cylinder about 8 in. in diameter and a piston stroke of 


about 6 ft. is mounted. The outer end of the piston-rod is at- 
tached directly to a sheave, the weight of which is carried by a 
stirrup and pulley, the latter running on an overhead rail, as 
shown, A wire rope with one end made fast at the outer end 
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of the boom is roye through this sheave, and, passing over an 
idler, is made fast to a hoisting hook. The post is more thor- 
oughly braced than the drawing would indicate, as the main 
brace leading from the left-hand end of the car to the cap be- 
neath the cylindgr is omitted entirely. Air is supplied to this 
car from the train pipe of the engine that is used for moving 
it about. No difficulty is ever experienced in this,particular, 
for there is always an idle engine in the round-house that can 
be utilized, and the attendance of an engineer and fireman are 
not required, as the work is usually done at some one point, 
so that it is merely necessary to keep a fire burning sufficiently 
active to maintain steam pressure for the air pumps, while the 
round-house hostler can move the engine from point to point 
as the work to be done demands. The car is especially useful 
for unloading lumber, for loading and unloading car wheels 
at points removed from the regular hoists, and, like other handy 
appliances, new ways are continually springing up in which 
the car is put into service. With a locomotive to provide the 
air, One man can work this crane for a day without fatigue, 
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character, railroad managers are of the opinion that green tim- 
ber is cheaper to smash than air-dried lumber, that has been 
increasing in value through an accumulation of interest for 
several years. 

There is one industry connected with the old car timbers of 
the Lehigh Valley that we have not met on other roads. All 
of the charcoal used on the system is burned at Packerton 
from old material that has been taken from wrecked or worn- 
out cars. By this it is not meant that -al/ of the old material is 
so burned, but merely enough to supply the demands of the ser- 
vice, which ranges from 2,500 to 3,000 bushels annually. The 
kiln is located im the yard, just below the shop, and, except 
when in use, consists of a vacant space, as the old-fashioned 
earth-covered type of built-up kiln is used, and this vanishes 
when broken into for removing the coal. 

At the upper end of the yard there is an isolated building 
containing a tank of about 75 barrels’ capacity, from which 
pipes are led to three hydrants near a repair track runnin 
parallel to the main line and beyond the buildings. This tan 


THE CAR SHOPS OF THE LEHIGH VALLEY RAILROAD AT PACKERTON,, PA, 


while the pull on the cranks of an ordinary derrick will soon 
tire two able-bodied laborers. 


AT PACKERTON, PA. 


The main car shops of the Lehigh Valley Railroad, in charge 
of Mr. John 8. Lentz, are located at Packerton, Pa., on the 
banks of the Lehigh River. The illustration which we give 
shows the shops as they appear from a hill opposite the round- 
house that is not seen in the engraving. It will be noted that 
the yard and shops occupy the whole of the bottom land ex- 
tending from the foot of the steep hill to the river side, and 
that the stream flows close in to the opposite or northern hill. 
The buildings are all of brick or stone, substantially built, and 
remarkably well arranged for economical working. 

East of the shops, and extending for a long distance beyond 
what is the extreme right of the engraving, is a lumber yard, 
in which several million feet of lumber are stored. Formerly 
it was the policy of the company to keep about 8,000,000 ft. 
in stock ; but now there is considerably less—probably not 
more than 3,500,000 ft. The question has arisen as to whether 
it is profitable to lock up as much money as is required to 
carry even so large a stock as that now on hand. If every 
stick that went into a car was sure of remaining there until it 
had rotted away, there is no doubt but that it would prove 
economical to use nothing but the best of air-dried lumber ; 
but when it is taken into consideration that a very small per- 
centage of car lumber is thus worn out, .and that almost all of 
it is eventually broken up by accidents of a more or less serious 








is for kerosene that is carried by the piping to the hydrants, 
from which it is drawn into tbe tanks of the Eastman heater 
cars, each having a capacity of about one barrel. As the cars 
of the road are built to certain adopted standards, it is possi- 
ble to keep a large stock of duplicate parts on hand for re- 
pairs, thus very materially lessening the cost of those repairs. 
In fact, it has been found that, taking an end sill for an exam- 
ple, it costs as much to do the work on one for a foreign car 
that is of an odd size as it does on a dozen or fifteen of the 
home cars when the latter are made up in quantities. The ma- 
chinery, too, in the main shop has been arranged with special 
reference to the rapid and economical execution of work that 
is in duplicate and in quantities. The facilities are such that 
when a stick of timber starts it is kept moving until all the 
labor that is to be put upon it isdone. Near the eastern en- 
trance, on the side toward the lumber yard, there is a large 
cutting-off saw, where all the stuff that is brought in is cut to 
the proper length. From this saw it is carried by a gang of 
Iaborers to a surfacing planer that dresses the four sides at 
once. Here it is loaded upon lorrie cars and sent ahead a few 
feet to the man who does the laying out. The tenoning and 
boring machines for the long sills are so arranged that two 
men can take astick through them, or, when the work is push- 
ing, the men operating one machine pass their products on to 
the next, and thus it is kept moving until it is finished. The 
same arrangement obtains for the shorter timbers ; and as this 
work is all done by the piece, there is no lost time and the mq- 
chines are not allowed to lie idle by the men. 
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In speaking of the utilization of a portion of the old car 
material for charcoal, it should have been mentioned in the 
same connection that a considerable portion of it is also util- 
ized for ties for sidings and for fence posts. 

Just east of the main shop there is an extension connected 
with it by three transfer cars that are under shelter. These 
are operated by hand power by means of a ratchet attached to 
a long lever and working on one of the axles. This extension 
is mainly used for repairs, and is provided with scaffolding 
between the tracks with a narrow-gauge track beneath for the 
transportation of material. The main track, running down 
through the shop, connects by way of the transfer tables 
with the tracks in the extension, which in turn have di- 
rect connections with the yard tracks, The main shop track 
is broken by a number of turntables, by which it is con- 
nected to cross lines where the short, four-wheeled coal cars 
are repaired. These latter are, however, slowly disappear- 
ing from among the rest of the rolling stock. A limit of 
$12 has been placed on the repairs that can be put upon 
them ; and when one comes in that will require more than 


this it is broken up. 
0 























The operation is very simple. As the head comes down, the 
stripping plate drops into the die and the lever is cut and 
punched to shape and finish ; then, as the head rises, the strip- 
ping plate lifts the lever off the punches H # # and clears it 
of the machine. : 

Power is carried from one end of the machine shop down to 
the lower end of the blacksmith shop by a wire rope, the dis- 
tance being about 375 ft., with two sets of carrier pulleys in- 
tervening. This transmission works with remarkable smooth- 
ness and with no whipping of the rope, showing what can 
readily be accomplished in this direction if suitable care is 
taken to have the wheels true on the outside and running true 
in their bearings. Old bolts receive very little attention in the 
ordinary shop, and the path from the boneyard to the scrap 
pile is usually very direct ; but here it has been found to be 
economical to sort and straighten old bolts, veer the 
threads where required ; and for this purpose a gang of labor- 


ers are kept busy in spare moments doing this work in a shed 
alongside the blacksmith shop. 

A new type of mile and signal post is now being made from 
old boiler tubes. 


The tubes ‘are split at one end and a round 
disk set in the slot, rivetted 
fast and painted white. For 
ringing and whistling posts 
the disk is square, set in with 
one corner down. These 
will be more durable than 








wooden posts, besides being 
cheaper in first cost, as they 











are made entirely of waste 
material that is worth only 
the price of scrap. 

















As the iron-working ma- 
chinery of a car shop is of 











the simplest description, we 








do not expect the elaborate 














tools found in the locomotive 
works, but among the tools 
at Packerton there is a num- 
ber of bolt cutters that were 





made on the premises which 








are holding their own with 
those of outside manufac- 











turers. There are 14 of these 
tools in all, in addition to 














two gang nut-tapping ma- 
chines. 
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Running, as the road does, through the peach district of 
New Jersey, it is called upon to transport large quantities of 
this fruit during the season. This traffic is accommodated by 
transforming a number of box cars into fruit cars by the re- 
moval of the ordinary door and the substitution of a ventilated 
door therefor, and by placing portable shelves on iron racks 
in the interior. In the fall, when the season is ended, these 
doors and racks are removed and the cars are re-equipped with 
the ordinary closed doors. 

North of and parallel with the wood-working shop is the 
blacksmith and machine shop. Entering the former, at the 
eastern end, there is nothing of the usual disagreeable sensa- 
tions experienced that are due to the sulphurous gases arising 
from the use of soft coal, as anthracite is used in nearly every 
furnace, -At this lower end of the shop there is a closed fur- 
nace for heating metal, and near it a heavy punch, with which 
the brake levers and other similar parts are punched ready for 
application to the cars. The special features of this punch by 
which the work is done was designed by Mr. James Long, the 
foreman of the machine shop. 
illustration. To the top of the punch head the cross bar A is 
bolted, and from this two rods drop down on either side to a 
lower cross bar, B, to which the pins 0 C C C are fastened. 
These — run up through the frame and carry the stripping- 
plate D that rises and falls with the punch head. The dies are 
fitted to cut the hot bar to the exact shape of the lever, and in 
the bottom the punches H H Fare fastened that punch the 
holes for the connections. The punch is, of course, fitted with 
suitable matrices to receive the small punches and buttons. 
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LONG'S IMPROVED PUNCHING PRESS. 


tit \ Witt Whitt \ 1! 
\ 
t 


It is shown very clearly in our " 





« Steam is generated for 
. these shops by three return 
tubular boilers, two of which 
are fired with coal and one 
by shavings blown in from 
the shop to a fuel room and 
carried thence to the furnace 
by a steam jet. A double 
engine of about 150 H.P. 
drives all the tools and shaft- 
ing. 

Just outside the engine-room there is a space that is covered 
with a flooring as hard and smooth as a piece of glass. Few 
would guess that it was formed by the rusting down of the 
dust from the wheel-grinding machine, a mixture of emery 
and cast iron ; but it is, and it is as far ahead of any other 
iron rust floor as can possibly be imagined. It will nat- 
urally be inferred from the fact that there is a sufficient 
quantity of this dust to make a floor, that the practise of 
grinding wheels prevails, and such is the case. New wheels 
are not touched, but old wheels with flat spots that are other- 
wise serviceable are ground, and are giving fully as much 
mileage as a new wheel, the flange being left untouched. 

One of the most interesting things about Packerton is the 
scale used for weighing coal. All of the coal that passes over 
the road, with the exception of that handled by Coxe Brothers, 
is weighed at this point. The scale platform is 123 ft. long, 
with the scale house so arranged that the operators, three in 
number, have a clear view up the track. Cars loaded with 
coal are sent down the track either singly or coupled in twos 
and threes. While they are passing over the scales one man 
balances them and calls off the gross a ; a second reads, 
notes and calls off the tare, while the third takes the figures 
given and reports the net weight. Sometimes the work is 
light, but frequently the shipments are very heavy, calling 
for a corresponding speed of weighing. One day in Septem- 
ber, for example, more than 25,000 tons were weighed on these 
scales, and this has to be done while cars running from 12 to 
15 av an hour are passing over a distance of from 60 ft. to 
65 ft. 
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CENTRIFUGAL PUMPS.* 





By Joun RIcHarps, 





(Continued from page 465.) 





To give some idea of the extent of centrifugal pumping in 
Europe, there is given below a list of some of the largest 
plants made, by two firms only, previous to 1892. 











Tons of| British 
Water |Gallons 
WHERE EREcTED. Name and Address of Makers.| Raised | Raised 
per per 

Minnute.|/Minate. 

Amsterdam Canal.......... Easton & Anderson, London, 
WN 25.50 cane winded absbanta 700 | 188,300 

Witham, England. ........ Easton & Andersen, London, 
Ms iad wats chu eat ecdés’'e 400 | 107,600 

Hauvill, Denmark.......... J. & H. Gwynne, London, 
- keds <ainenannisiesuues 230 61,870 

Grootslag, Polder, Holland-|J. & H. Gwynne, London, 
SAE Ja6 6 eegesese 240 64,560 

Bijlmer Meer, Holland..... J. & H. Gwynne, London, 
EE ay ee 150 40,350 

Amsterdam, Temporary....|\J. & H. Gwynne, London, 
ECE STE ol SS 120 82,280 

Whittlesea, England..... .|Easton & Anderson, London, 
Sate d6a hws acceshakenes 88 23,672 

Portsmouth, England ..... Easton & Anderson, London, 
MMGiieveksheondded  nande 130 34,970 

Glasgow, Scotland.......... Easton & Anderson, London, 
Witt ock she. «\- <eneedanes 175 47,075 

Cronstadt, Russia.......... Easton & Anderson, London, 
WN den vhl«dinkecectetinteas 800 80,700 

Sajfoji, Hungary........... J. & H. Gwynne, London, 
Wi cuadntchoseddiinmaiedas 100 26,900 

Loosdrecht, Holland ....... J. & H. Gwynne, London, 
Eng...... eRe yy he ne 140 7,660 

Legmeer Plassem, Holland.|J. & H. Gwynne, London, 
PUNE iG viedaccaslekeenthes . 150 40,350 

Ferrara, Italy. .......... ...|J. & H. Gwynne, London, 
BNNs het eddiudsessts: 424004 2,100 | 564,900 











The list includes only the larger plants, perhaps not one- 
half the whole number. Gwynne & Co., whose pumps are 
not mentioned in the list, have supplied previous to 1879 more 
than 30 plants for docks. 

For a few years past there have been fewer large pumps 
erected than during a corresponding number of years pre- 
vious, but the manufacture and application of the smaller 
sizes of pumps has been all the time increasing. 

One extensive use recently developed has been for circu- 
lating water in surface condensers. There is scarcely a large 
steam-vessel without such pumps. 

Some recent examples of large pumps in England that may 
be mentioned are the Sandon Docks at Liverpool. ‘The 
pumps, and all the machinery connected with them, except 
boilers, were constructed by Messrs. J. & H. Gwynne, of 
Hammersmith, London. There are four pumps, each with 
mye pipes of 36 in. diameter. The wheels or fans are 
60 in. diameter, and run at 160 revolutions per minute. The 
quantity discharged in an experiment made in March last was 
23,445 cub. ft., or 164,115 galls. per minute. The engines, 
four in number, have cylinders 30 in. diameter and 24 in. 
stroker The pump wheels are keyed directly on the engine 
shafts. This plant, all things considered, is perhaps the most 
perfect of any one of its class that can be referred to at this 
time. 

At Wall’s End Docks, Newcastle, England, is a plant con- 
structed during 1885 by Messrs. Tangye Bros., Limited, Bir- 
mingham. There are two pumps, with pipes 36 in. diameter, 
and rated for 50,000 galls. per minute. There has been no 
published test, however, and the amount of duty will, no 
doubt, much exceed what is named above. The pumps have 
single inlets, and are driven by directly geared vertical en- 
gines 20 in. diameter and 18 in. stroke... The disks or runners 
are 66 in. diameter, and are balanced one against the other by 
a continuous shaft passing ee both pene. 

Another plant at Alexandria Docks, Hull, England, con- 
sists of four pumps to raise 80,000 galls. per minute, driven 
by two engines of 400 H.P., the cylinders being 30 in. diam- 
eter and 24 in. stroke. 

The pumps are of the J. 8. Gwynne type, the casing parted 
on the line of the pump spindle ; strong, massive and with 
some change as to form from the practise of the firm some 
years ago. 

One feature that commends itself is tapering the suction 
pipes. The lift is 24 ft. at the extreme. The up-flow be- 


* Copyright, 1894. 





comes tardy at this height, and requires area to compensate 
for loss of movement. The plant has been much in 
since 1886. 

The centrifugal water-raising machinery constructed in Eng- 
land during 20 years past may be estimated at equal to raising 
20,000 tons a minute. The lift in graving docks is from 
25 to 30 ft. At Cronstadt it is 39 ft., and at Malta 394 ft. 
The average, including draining plants, is perhaps 15 ft., and 
allowing 1 H P. for each ton per foot per minute it will aggre- 
gate 300,000 H.P., and of value at least $30,000,000. 

Since the foregoing was written, in 1886, there has been 
noted progress in larger centrifugal pumps in this country. 
A number of dock plants to raise from 30,000 to 40,000 galls. 

r minute have been made in the East by the Southwark 

oundry, at Philadelphia, and a number of pumps of equal 
size have been made and erected in California for draining 
purposes. 

In future we may expect works as extensive as have been 
erected in Europe, perhaps larger, because the areas to be 
drained, or that may be drained, when land is dear enough to 
permit it, far ex the requirements in Europe. The largest 
pumps will, no doubt, be those for circulating water in some 
of the cities around the North American Lakes. Some proposed 
for Cleveland, O., some years ago, required pipes of 60 in. bore. 
At New Orleans there is need of a number of such pumps for 
flushing and carrying off the sewage to Lake Pontchartrain. 
This work is now performed by lift wheels, at a fair economy 
in power, but with great waste for maintenance and attend- 
ance. 


CENTRIFUGAL PUMPS AND HIGH HEADS. 


At this time the problem of most interest in centrifugal 
pumping is in respect to high heads, especially on the Pacific 
Coast, where there is no choice between centrifugal and piston 
pumps in raising water from bored wells. he sand and 
gravel that come up with the water continually, prevents the 
use of meer pumps of any kind, and centrifugal pumps must 
be employed. 

The heads operated against, down to three years ago, did 
not exceed 100 ft., but since that time they have increased, as 
will be seen from examples in the appendix, to 160 ft. with- 
out developing any circumstance that points to a limitation, 
and the makers of such pumps have no fear of working with 
fair economy against heads of 200 ft. or more. 

There is no subject which at this time more strongly ap- 
peals to what may be called public facilities for confirmation 
by practical tests. No maker of centrifugal pumps is likely 
to, or can afford to, conduct such experiments, except for his 
own information and advantage. Computations, as we have 
been obliged to assume, do not fit the facts of operating, espe- 
cially in respect to high heads, and there is, besides, the prob- 
lem of transforming the discharge velocity from the impellers 
so as to utilize in the fullest manner the energy of revolution, 
it may be called. 

The latter is but briefly treated here, because the behavior 
of the water cannot be observed or predicated with certainty, 
and nothing but experiments will determine the best form for 
chambers and water ducts beyond the impellers. 


APPENDIX. 


The following appendix, consisting of communications from 
engineers and makers of centrifugal pumping machinery on 
the Pacific Coast, it is believed will be a valuable addition to 
the matter that has preceded. 





Professor Hesse was concerned in some experiments carried 
out in San Francisco in 1865 to determine whether the process 
called ‘‘ disintegration’’ could be successfully applied to the 
reduction of gold and silver ores. 

Disintegrating machines are driven at a velocity of about 
1,800 revolutions per minute, and to insure a uniform effect 
in the crushing cylinder, the shaft was set vertical. As a test 
for resistance to rupture, the whole was set in a pit, with the 
plane of revolution below the surface of the ground, and in 
this condition rotated at a speed of 3,000 revolutions per min- 
ute. The weight carried on the step was about 800 lbs. The 
step soon “‘ froze,’’ as it is called, welded itself solid in the 
matrix, so that some new method was required. It was at 
that time, 1865, that Professor Hesse prepared plans for a 
hydraulic step by which the weight on these spindles was to 
be supported by pressure due to centrifugal force acting on 
one side of a plate or disk. 

In 1887 he introduced the subject before the engincering 
classes in the University of California, and instituted a num- 
ber of experiments to determine pressures, resistance and fric- 


ig siSsaenir 








500 


THE AMERICAN ENGINEBR 





[November, 1894. 








tion of disks with and without vanes revolving in water at 
high velocity. 

These experiments form the subject of Bulletin No. 2, re- 
ferred to in his communication below. Copies of it can be 
had at this time by applying to Professor F. G. Hesse, at the 
University of California, Berkeley. 


COMMUNICATION FROM PROFESSOR F. G. HESSE, UNIVERSITY 
OF CALIFORNIA, BERKELEY. 


‘The work lost, or the mechanical equivalent of the heat 
developed by the rotation of a body in water bounded exter- 
nally by fixed rigid walls, is a function of the geometrical fig- 
ures of the rotating and stationary bodies, and of the velocity 
of rotation. In our problem, a disk, plain or armed with 
ribs, rotates about its geometrical axis within a body of water, 
bounded by a surface of revolution of the same axis. 

** Let us consider a plain rotating disk, etc. Friction be- 
tween the face of the disk and the water (outer friction) in- 
duces rotation of the adjoining layer, which in turn is trans- 
mitted by the actual action of the molecules (inner friction) at 
a decreasing rate, until the rotary velocity of the film in im- 
mediate contact with the bottom of the vessel is zero. 

“The rotary velocities in- 
duce again radial currents 
from the axis in the neighbor- 
hood of the rotating disk, and e 
toward the same near the bot- 
tom of the vessel, and, in con- 
formity with the law of con- 
tinuity, component velocities 
normal to the rotating disk 
complete the circulation. For 
the sake of brevity I have 
omitted the influence of the 
outer boundary. The moment 
of resistance of the rotary disk 
must be equal to that of the 
vessel, a fact upon which the 
tests, as described in Bulletin 
No. 2, were based. 

** Practically the outer friction is by far the most important 
factor in the heat development, and we are justified in con- 
structing the formula upon the following experimental facts, 
using the annexed notation : 

A represents the water area. 

, velocity of rotation. 

. A, a constant. 

R, the resistance. 
Y; 
w, 


Fig. 17. 


3 


the density of the fluid (water), 
angular velocity of the disk.* 
nm, number of revolutions per minute. 


R=CyAv 
* Applying the above to the rotation of a plain disk (fig. 17) 
we have differential of R, that is, d R= A%y2 7a da w* 2°, and 
differential of moment of resistance, that is;d M = ”Ay27 w?® 


a* dz, hence 
Ay 2x wa? 











'M ad ’ MERIAL, 
eee. 

Ay27 wa 

and Z (work) = ——— or 
5 
Ay 24 x4 at y 
b -— n§ = — 5 73, 
5 xX 60° 
A 
or for compound action 1 = — d’ n* m (the same result as 


10 
given in Bulletin), The constant 4 is a function of n and d. 
(See Bulletin, page 21.) 

**T call attention to the fact that the value of 4, hence the 
work in the case of the rotating disk being armed with_ribs, 
is nearly 2.8 that of the plain disk. This is due to the rota- 
tion of a large body of water at a velocity equal to that of the 
disk, and also to the resisting action of the outer or circum- 
ferential surface of the vessel.’’ 

Fig. 18 shows part of the apparatus employed by. Professor 

- Hesse in his experiments for thrust. The vanes A are attached 
to the revolving disk, and the vanes B B are fixed to prevent 
rotation of the water beneath the disk. The spindle D is free 
from all frictional resistance vertically, and presses on the 
abutment @ connected with suitable weighing apparatus to 

determine the vertical thrust. 
The apparatus employed by Professor Hesse was of a very 
complete character, accurately and carefully made, and the 





observations were recorded by equally exact means, in some 
cases by electrical devices, as explained in the text and draw- 
ings of the Bulletin No. 2 before referred to. 


CAPACITY OF CENTRIFUGAL PUMPS. 


An extract from a paper read before the Technical Society 
of the Pacific Coast, June 2, 1893, entitled ‘‘ Some Problems 
in Pumping Fluids,’’ by J. Richards. 

““This comparison has been made to show the economical 
difference between continuous and intermittent action, which 
is the chief distinction between these two methods of pump- 
ing. There is no reason why 1,200 galls. per minute could 
not pass through the piston pump the same as it does through 
the centrifugal one, if there were not limitations of some kinds 
that take away nine-tenths of the capacity of piston pumps. 
The relative capacity of piston and centrifugal pumps is shown 
in figs. 19 and 20, representing the waterways, and approxi- 
mately the volume in the suction pipes, pumps and discharge 
pipes. 

‘* As at first remarked, this difference between the two 
methods of pumping seems to rest in ‘ constant flow ’ in one 
case, and ‘ intermittent flow ' in the other case, which is men- 
tioned at this time in advance of its proper place to enable a 
better urderstanding of some further comparisons to be made. 
By examining lists of centrifugal and piston pusre it will be 
seen that the suction and discharge pipes of the former are 
made of a larger diameter than the pump’s bore. In this 
State the smaller class of centrifugal pumps are usually made 
with discharge pipes having four times the capacity of the 
pump nozzles, the suction pipes the same. To quote an ex- 
ample, or several examples now in mind, the diameter of the 
pump nozzles are 5 in.; diameter of the up-take pipes, 10 in. 
Suction pipes, of which there are from two to four, 6 in.; 
suction inlet to pumps, 8in. With larger pumps these pro- 
portions do not hold, but the pipes are in all cases made larger 
than the pumps to which they connect. 

‘“* Turning to piston pumps we find the pipes with capacity 
only a third or fourth as much as that of the pump’s bore, 
or, comparing with centrifugal pumps, about one-seventh as 
large, and are in proportion to the flow in the two cases. 
Here, then, is an anomaly, two machines for impelling water 
under like conditions for average heads, one costing twice as 
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Fig. 18. 


much as the other and performing one-tenth of the duty. Be- 
hind this must lie some potent feature of method or operation 
which we find primarily in the difference of velocity at which 
the fluid passes through the pumps, and from that can lay 
down a first postulate as follows : 

‘* The dimensions, weight and first cost of pumping machinery 
are inversely as the velocity with which the water passes through tt. 

‘The velocity which we have seen is as ten to one, or there- 
about, can be illustrated in the two cases by diagrams, as in 
figs. 19 and 20, where the ordinates represent the diameter or 
capacity of the water ducts in the suction pipes, pumps, and 
discharge pipes as taken from actual practise here in Cali- 
fornia. 

‘** This branch of the subject can now be left to trace out the 
causes of this difference, and why, as in\the case of piston 
pumps, water is moved by ‘ jerks,’ to so call it. This limita- 
tion is found in the variation and cessation of velocity of the 
water in the pumps and usually in the suction pipes, and 
when considered as a dynamical problem the wonder is that a 
flow of even 1.5 ft. per second can be attained in this manner 
of pumping. 

‘* The ordinates in fig. 21, and the figures set opposite, rep- 
resent one stroke of a crank-moved pump piston, showing the 
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changes of velocity, and from this we can derive a second 
postulate as follows : 

“* The limitation of capacity in reciprocating piston pumps 
amounting to from eight to nine-tenths of their normal capacity 
is due to intermittent and irregular flow.”’ 


FROM THE SAN FRANCISCO TOOL COMPANY. 


The following matter, with the drawings, has been fur- 
nished by the San Francisco Tool Company, and will consti- 
tute a problem.of much interest in connection 
with our present subject. 

The result seems phenomenal, consicerin 
that the water is twice set in revolution, an 
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In i above tests the pump was in a pit 82 ft. below the surface of the 
ground. 


Power was transmitted to the pump by means of shafting, of which there ~ 


is about 90 ft. of 2% in., and 5 couplings, all connected and standing verti- 
cally, and held in place by means of about twelve 244 in. bearings. The 
upper end of the shaft runs through a bow frame in the usual manner, and 
has a 22 in. X 18in pulley, and is connected to an Atlas br (11 in. x 16 
~~ by means of a 14 in. rubber belt. Pulley on engine is 66 in. x 14 in, 
istance between centers of engine and pump pulley is 21 ft. 
A wooden idle pulley 20 in. x 18in. running on a 2 in. shaft between 








as often passes through the sinuous ducts of 
the pumps, but those most familiar with cen- 
trifugal pumps and the anomalous results that 
sometimes appear, will be least likely to criticise 
the ‘‘ findings,’”’ in the present case. 
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two 2% in. bearings keeps the belt taut. 
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Some years ago, the writer was connected 
with the first experiment made in California 
to raise water against a head exceeding 75 ft., 
withacentrifugal pump. It was compounded, 
but so constructed that none of the tangential 
energy was utilized. When the two were 
operating in series they gave precisely double 
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Fig. 19. 
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the pressure the first one did, and the power 
consumed for raising a given quantity of wa- 
ter determined by comparison in the same 
manner—that is, by fuel consumption, was no 
more than with barrel pumps that had been 
in use at the same place. 

The present case, and some others to be 
noticed in this appendix, will bear out no 
doubt the claim heretofore made, that the art 
of centrifugal pumping, so to call it, has on 
the Pacific Coast undergone a development 
more extensive than in any.other part of the 
world. The arrangement and design of the 
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pumps in this case are well shown in the 
drawing, and do not call for comment. 


Test Made for the San Francisco Tool Company on the Com- 
pound Vertical Centrifugal Pump shown in Fig. 22. Camp- 
bell Water Company’s Works, Campbell, Santa Clara (o., 
Cal., July 18, 1894. 


PARTICULARS OF TEST. 






































WATER. | Heaps. 2 i | = Sa, 
| | 2/3 | 5 | pe 
| | = a | S | fe. 
ae |_ i s.| Ms | & | SBS 
; | ee \as igeu | . |So| oo | 2 |RSS 
@ |ES iu. SS8e| oy | as] 22! = 5 
Se <8 heel i2se8| $ |} se) 85 | § ; om 
& |6e lSraei « backi & ise = _ i 
= | oS |SBe| & m-oe| F so; ¥ | 5 
° Se ige5| § aok?| a is ae o & 
. ta lao] = |£a5 S| 5 2 tr » & 
° ‘ 2 | @ coz ° @ = | = | S25 
Z > iA | oc) .s eH a oH Pa Ay 
| | 
1 1134; 6% | 529 3.00 111.5 546 20:03 | 14.90 74.40 
2 | 13%) 63¢ | 596 3.25 115.0 560 24.382 | -17.31 | 71.25 
3 13%| 6% | 607 8.25 116.2) 565 25.58 | 17.79) 69.50 
4 13% 6% | 619 | 3.30 | 117.2 568| 26.58} 18.60 68.00 
5 10%| 6% | 465 | 2.80 | 108.0 533! 22.65 \/(12.69| 56.00 
6 12%| 6% | 545 | 3.00 | 111.5 548 | 22.78) 15.35 | 67.40 
7 11%! 6% | 529 | 3.00 | 111.5 546| 25.25] 14.90| 59.00 
8 11%) 6% | 506 | 2.88 | 110.2 540 | 24.00) 14.05 | 58.50 
4 11%| 6% | 534 3.00 111.5, 546 22.67 | 15.11 | 66.60 
10 12%] 6% | 562 3.12 113.7, 552 * 26.97 | 16.04 | 59.50 
11 12 6% | 540 3.00 112.5 550 24.71 15.35 | 62.10 
eal MirwF Rersind Resa! to coiee Sled Die aaeet Fire veo Ah nce” 
Total.| 1847,).... . 6,032} 33.60 [1238.8 6054 265.54 | 172.09 712.25 
estas Sittin Deets Bette waitin tones heer aie Chena 
wae 12.18) 6% 548 8.05 112.6 550 36) 24.14 | 15.64 | 64.78 


REPor?T oF Txst. 


Average total head..... Loree an SGpeap Mdecpgdgoenvae. sadmbanen 112.6 ft. 

wie | ere et Meee ere ery 7.5 

SC: PEGE Rs: chic d.caws duicgsne’ Caused esl eueawartien 22.07 ft. 

= CRDACIY POF WERUES Sg 6 osc 0 Sisccd hans ccvsiecee: center es 548 galls. 

Dy number of revolutions per minute ................++ 550.36 R.P.M 

é SOE ek hb sedans dyer gh eunnecsas seebavewsd 3.05 ft. 
Diameter of discharge pipe. ...........ccccscceccces coe sence 7.62 in. 

a ee ere Se et 2-7.00 “* 
Average indicated H.P. of engine Ste EP EPRT pe 82.04 H.P. 

e * mane 7 2 \EREREGay (ccne Sage acve ‘ove FQQ--¢ 

‘* power applied to pump belt..........--... Vere °F 

wire «< .. 2. £ ” ” UCR pp ia iaigas an -coee 15.64: ** 

Ss. Cficiency Of pamp.... ... ccccsccccces 5 vat ndadaeeel 64% per cent. 








Fig. 20. 


In the above percentages of efficiency, no deductions have been madé for 
driving the 2,000 Ibs. of shafting, couplings, pulley, etc., nor the friction of 
couplings and — fanning the air, nor friction of the shaft in its many 
bearings and the idle pulley, neither was the loss in transmission (by quar- 
ter turn belt) between engine and pump dedacted. : 

The only deduction made was the friction of engine rennang Pes. with 
driving belt off. Signed, G. W. Prics. 

R. L. Freer. 
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Fig. 21. 


REMARKS, 


“‘ This pump replaced a pair of 16-in. bore x 48 in. stroke 
Cornish pumps, which were built and put in last March and 
April by a well-known California company. Owing to the 
large amount of sand and gravel carried by the water of these 
wells the Cornish pumps proved their unadaptability from-the 
moment they were started up. It was a matter of a few hours 
only before the pump barrels were filled with sand and gravel, 
even on top of the pump pistons gravel and dirt would pile 
up to a depth of from 2 to 5 ft., the depth being governed by 
- length of time the pumps would run before breaking 

own. 

‘* The centrifugal pump was driven by the same steam plant 
that was used to furnish power for the Cornish pumps. The 
difference in power required to operate the different pumps 
was noticeable in every detail. i 

** In the tests above named the efficiency of the pumps was 
impaired by an unforeseen length of ‘the suction head, due to 


t 
f 
1 
{ 
U 
| 
4 











562 


THE AMERICAN ENGINEER 





[November, 1894. 








a want of supply in the wells. This head sometimes reached 
26 ft., giving a flow of only 2 to 2.5 ft. per second, estimated 
as affecting the working result over the whole test of 3 to 
6 per cent. 

he suction pipes are about 30 ft. long, but are perforated 
from the bottom up to within 26} ft. of the pump. 

“In the fourth test the level of the water in the suction 
pipes was kept close to the limit set by the perforations in the 
pipes. Just before the fifth test the water went below the 
perforations, and the pump drew in air and partly lost its 
priming. This threw the impellers slightly out of balance. 

** In the fifth test there was a very small quantity of water 
owing to air being in the pipes and pump, and the efficiency 
was low from the fact that the impellers vibrated vertically, 
which caused more or less friction between the thrust collars 
and their bearings, and to the small quantity of water dis- 
charged. 

‘* By the time that the sixth test was made the pump was 
fairly well filled again, although there was a very perceptible 
variation in the quantity and efficiency during the remainder 
of the test. Still this is a condition which is liable to exist at 
any time and under different circumstances, so they have been 
included in the log of tests. From the tests as made the effi- 
ciency obtained can be relied upon as representing average re- 
sults when working under favorable conditions. 











‘* 3. The weight of the revolving parts must be maintained 
at all times in equilibrium. The company employ the method 
of balancing shown in figs. 9, 10 and 11, described on pose 
416 (ante) to sustain pump shafting, couplings, pulley and im- 
pellers. Any variation in the suction or discharge heads 
will not unbalance the shafting. 

‘*4, The impellers in the pump being inverted they are in 
equilibrium in so far as end thrust, leaving only the gravity of 
the rotary parts to be sustained by the balancing piston at A.’’ 





Since the foregoing matter was in type the engineer of the 
Campbell Water Company has apprised the makers of the 
pump illustrated and described in the preceding test and 
notes, that a large tank was erected at an elevation of 44 ft. 
above the old flume, and the pump discharge pipe connected 
to this tank of 20,000 galls. capacity, which is filled in about 
30 minutes, or at the rate of 666 galls. per minute. The total 
head, including friction, the engineer estimates at 160 ft., and 
there is little doubt that it may be further increased if required. 

The most singular part is that there has been no augmenta- 
tion, or change, in the driving power, and the 44 ft. of added 
head has certainly not produced resistance in accordance with 
the usually assumed law in such cases, or as the cube of the 
: head or speed. The present case, and others of the kind, dis- 
prove by actual experiment any such limitation of head 
or resistances in centrifugal pumping. 





FROM MESSRS. W. T. GARRATT & CO., SAN FRANCISCO, 


The company above named supply the following in- 
teresting facts in respect to the pump shown in the draw- 
ing on this page. The general design, as seen, is simple, 
and carried out carefully in respect to proportions, 
curves and section of the waterways, and compares to 
designs made by the author for Messrs. W. T. Gar- 
ratt & Co. in 1887, since then extensively applied to 
raising water from deep wells on the Pacific Coast. 

The pump from which the drawing is taken is one 
of 5 in. bore that has been at work for more than two 
years past, raising 900 galls. per minute, or at the rate of 
12,000,000 galls. in 24 hours, against a head of 123 ft., 
for the city service at San José, Cal. 














This is the highest pressure for a single pump oper- 
ating in constant service that can be referred to at this 
time. Pumps less adapted to high pressure have been 
operated against a head of 130 ft. for a time, but not, as 
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Fig. 23. 
PUMP AT THE SAN JOSE WATER WORKS. 


** The water delivered by the pumps contained a large quan- 
— of sand, which if introduced through the pipe B into the 
cylinder A would in time impair the efficiency of the balanc- 
ing piston (detail shown in fig. 11, page 416). To avoid this, 
and also to balance the shafting before starting the pump, the 
pipe B was continued on up to the surface of the ground, and 
then connected to a small reservoir in the bottom of the dis- 
charge flume, a strainer being placed over the aperture be- 
tween the reservoir and the flume. In this manner clean water 
was obtained for the balancing piston. The stem on the regu- 
lating valve, shown on pipe B, was continued up to the top 
of the pit for convenient regulation of the pressure in the bal- 
ancing cylinder A. 

** The principal features of design and construction of this 
pump are as follows : 

“*1. The proportion of the scroll chamber of the pump is 
such as to give a velocity of flow which this company have 
found by their experiments to be the most efficient. 

**2. The diameter and curve of the impeller blades are so 
proportioned that the water leaving the impeller has the same 
tangential velocity when it reaches the scroll chamber of the 
pump as the discharge water has when passing through said 
chamber. This avoids all loss of power from shock, impact 
and eddies, which always takes place in pumps not properly 
proportioned. To keep these velocities constant it is necessary 
with the higher heads to use two or more impellers. 
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in this case, for constant daily service. 

The following notes are sent by the makers : 

‘* The drawing is to a scale of ¥, — in. = 1ft. The 
pump was erected about July, 1892. The discharge 
nozzle is 5 in. diameter, and the impeller 30 in. diameter. 
The suction pipes (two) are 6 in. diameter. The up-take 
pipe, above the air vessel, is 10 in. diameter. The en- 
gine employed is of 50 H.P., rated, and speed of the 
pump about 700 revolutions per minute. 

“The driving shaft is about 90 ft., and with at- 
tached weights, such as pulleys, couplings and pump 
parts, amounting to more than a ton, is perfectly bal- 
anced by water thrust beneath the impeller, the shallow 
_ vanes there being trimmed at the works to balance at a 
low head, the shaft and its fittings compensating for added 
head up to 123 ft. 

“The foot-pounds of work, 922,500, make about 28 H.P., 
and, while no accurate tests have been made, we believe the 
efficiency to be as high as 60 per cent., and quite as much as 
can be attained with a piston pump, such as is commonly em- 
ployed under the conditions. The water is drawn from gravel 
strata through tubé-wells, and contains a great deal of sand 
and grit that would soon destroy pumps having sliding sur- 
faces. 

‘‘In experimenting with the pump there was developed 
some anomalous conditions of wofking, not explainable by 
our previous experience. At an increase of speed from 700 to 
800 revolutions or more, the work fell off to some extent, and 
there is apparently a determinate volume or flow at which the 
greatest efficiency is attained.* The water is balanced accord- 
ing to the usual formula V = ¥ 29 H, or at 675 revolutions, 
the impeller being 30 in. diameter. This leaves 75 revolutions 
to overcome the resistances to flow.’’ 





UTILIZING TANGENTIAL ENERGY. 
There is an account in Le Génie Civil, Vol. XXIV, page 


* The pump having a cut-off or throat piece, and requiring a definite 





speed in penpost to the head, there is nothing strange in the result above 
noted.—J. R. 
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892, of a centrifugal — designed by M. Schabaver, in 
which the discharge from the impeller enters an annular 
chamber consisting of a narrow slit around the impeller, 
widening out gradually to the discharge chamber. The com- 
parison with common practice is in gradually reducing the 
velocity of the discharge water from the impeller, so as to 
utilize as far as possible the radial energy, compared with 
discharging directly into the scroll or discharge chamber, 
gaining thereby inductive effect only. 

The utilization of the rotative energy in this manner is not 
a new subject, in so far as its dynamical treatment. Professor 
James Thomson presented before the Institution of Civil Engi- 
neers, in England, nearly 20 years ago, a paper in which the 
utilization of tangential energy in centrifugal pumps was 
treated from a mathematical point of view, dealing with the 
forces involved in an abstract way, and proposing a ‘‘ whirl- 
pool’’ chamber beyond the impeller. 

In 1884-85 Mr. Byron Jackson, of San Francisco, embodied 
in a series of pumps what he called whirlpool action, the ob- 
ject of which was to absorb and utilize the energy due to the 
velocity with which the water leaves the impeller. Mr. Jack- 
son’s practice corresponds to that shown or described in the 























Fig. 22. 


COMPOUND VERTICAL CENTRIFUGAL PUMP. 


Schabaver pumps, but without the diverging sides or expand- 
ing chamber between the impeller and the discharge way, he 
relying on the increasing section due to increasing diameter, 
otherwise the action of the pumps is the same. 

But even the diverging sides or expanding chamber between 
the impeller and discharge-way is not new. In 1892, Mr. 
G. W. Price, also of San Francisco, prepared drawings, which 
we have examined, for pumps identical with the alleged in- 
vention of M. Schabaver, and in which the section of the 
water ~ is made to correspond with the diminishing veloci- 
ties and increase of volume from the impellers outward, so 
this feature of construction comes back to the Pacific Coast, 
and sustains our claim of an advanced practise there. 

The account of the Schabaver pump, by M. Gérard La- 
vergne, is as follows : 

“The limit for the profitable employment of centrifugal 
pumps has hitherto been held to be at lifts of 40 to 50 ft., 
while their best efficiency is found at lifts considerably lower. 
The combination of two or more centrifugal pumps in series, 
one delivering into the suction pipe of another, enables them 
to be used for high lifts without loss of efficiency, but at the 





cost of some complication and a large initial outlay.* The 
present article describes methods of construction which have 
been devised by M. Schabaver to adapt the centrifugal system 
to high lifts. The object of the construction is to enable the 
high velocity with which the water must leave the blades of 
the pump to transform itself into low velocity with high press- 
ure, and at the same time to avoid the shocks and eddies b 
which energy is dissipated at high lifts in the ordinary centrif- 
ugal pumps. To effect this purpose the discharge through 
the wheel casing is taken through a narrow orifice extending 
round the whole circumference of the casing. This orifice 
gradually widens outward, so that the water arrives without 
shock in a spiral collector surrounding the pump and leading 
into the discharge pipe. The width of the orifice is made 
such as to give the required flow at the velocity due to the 
head against the pump, with a coefficient of contraction 
(about 0.6) allowed for. A series of experiments were made 
with a pump of this type of 16 in. diameter across the blades, 
with 4 in. suction and discharge. It was actuated by a 
25-H.P. engine, whose efficiency, measured by comparing the 
work on a brake with the indicator diagram, was 80 per cent. 
The efficiency of the transmission was also obtained, and thus 
by taking indicator diagrams the work transmitted to the 
pump shaft could be calculated. Diagrams are given of the 
efficiency of the pump in terms of the lift for deliveries vary- 
ing from 1 to 44 galls. per second, in which the lift ranges 
from 0 to 164 ft. The maximum efficiency is 58 per cent., and 
was found only with the greatest flow—viz., about 44 galls. 
per second. For any flow the maximum efficiency occurred 
at about 50 to 60 ft. lift and increased continually with the 
flow. The variations of efficiency from one lift to another 
were also less with the larger flow. The same results are ex- 
pressed in another set of curves which give the efficiency as a 
function of the flow. In another diagram the height to which 
the water was raised is expressed as a function of the speed 
of the pump. A similar curve being drawn to express the 
theoretical lift as given by the equation v? = 2g h, where o is 
the resultant of the radial and tangential velocities at the va- 
rious speeds, it is seen that the pump fulfills its purpose very 
perfectly in reducing the velocity of the water without loss of 
head. : 

‘**In another form of pump directed to the same purpose, 
the blades are made hollow and large, occupying half the vol- 
ume of the casing and covering half its cireumference—some- 
what of the form of a hatchet-blade. The blades are set 
radially, since it is found that the loss by shock at the entrance 
of the water is insignificant. This arrangement of blades, 
together with a gradual enlargement of the casing in the radial 
sense, gives the water, after issuing from between the blades, 
plenty of space in which to lose its velocity without shock 
before entering the discharge-pipe. This pump, delivering 
54 galls. per second to 65.6 ft. of height, gave an efficiency of 
65 per cent., and delivering 6} galls. to 32.8 ft. of height gave 
an efficiency of 68 per cent. With further experience still 
better results may be expected.”’ 

There is a provoking omission of the efficiency in working 
at different heads, from 0 to 164 ft. There is also something 
inexplainable in the statement that “‘ for any flow the maxi- 
mum efficiency occurred at 50 to 60 ft. lift, and increased con- 
tinually with the flow.”’ Unless the translator is wrong here, 
the experimenter was, because such a result is hardly sup- 
posable. 

The results described in the last paragraph are not surpris- 
ing. There are several reasons why vanes of the form de- 
scribed should give a good result. The fact of their being 
set radially shows that the designer attached but little impor- 
tance to the curve or shape of the vanes. —Jndustry. 
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ENGINE CYLINDER CLEARANCES AND INITIAL 
CONDENSATION.}+ 








By MicuaAE.t Loneripasr, M.A., M.I.C.E. 





THE examination of such cylinder drawings as have been 
submitted to the writer’s consideration during recent years 
has led him to believe that he may, without presumption, and 
perhaps with advantage to steam users, draw attention toa 
point which, though it materially affects economy of work- 
ing, seems to be frequently overlooked in cylinder designs. 
That point is the amount of clearance surface. All engineers, 


* The amount of “ initial outlay” is not grea’, but is inconsiderable, as 
can be seen by comparing with fig. 22, and in any case is not more than half 
as much as for piston -). R, 

+ From the Annual Report of the Engine, Boiler and Employers? Liability 
Insurance Company, for 1893. 
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and many who use engines, are aware that the weight of steam 
passing through the cylinder, as measured from the indicator 
diagram, is always less, and generally considerably less, than 
the weight of water evaporated in the boiler. The difference 
they ascribe, quite correctly, to cylinder condensation, and 
they see that but for this condensation the ee of steam 
used and the weight of coal burnt for a certain H.P. would 
be very much less than they actually are. Anything, there- 
fore, that tends to increase or diminish initial condensation is 
worth consideration. Now, it is generally admitted that cyl- 
inder condensation is produced by cylinder metal ; that it is 
most active during the first part of the admission before the 
piston has begun to move, and that the quantity of water in 
the cylinder ceases to increase either when .or soon after the 
steam has been cut off ; in other words, that the extent of the 
metallic surface exposed to the steam during the period of 
admission determines, to a very large extent, the amount of 
the cylinder condensation and the economy of the engine. 
This is the point which seems to the writer to be sometimes 
lost sight of. Let us take one or two examples: Consider 
figs. 1 and 2, representing the clearance at the back end of the 
high-pressure cylinder of a compound tandem condensing en- 





steam before the piston begins to move amounted to no less 
than 6.75 sq. ft., or 35.5 sq. ft. per cubic foot of clearance 
volume. 

Let us see, now, how this extra surface was brought in. 

First, we have a nut to secure the piston to the piston-rod, 
and a large recess in the cover to receive the nut. A cotter 
sunk in the piston would have presented less surface to the 
steam ; but if a nut was preferred, it need not have been so 
deep, nor need the clearance between it and the bottom of the 
recess have been about three times as much as between the 
piston and the cylinder cover. 

Second, there is no collar bush in the cover to prevent the 
steam getting into the stuffing-box as far as the metallic pack- 
ing, which is bolted to the flange a ; consequently the whole 
of the surface in the neck and stuffing-box are condensing 
and evaporating surfaces. In many cases this surface is much 
greater than in the present instance. It is said that one of 
the advantages of metallic packing is that it leaves the rods 
free, and therefore it is not desirable to have any collar bush. 
The writer would rather say that one of the advantages of 
metallic packing is that it will adjust itself to the rod and 
keep the gland steam-tight if the piston and collar bush wear 
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gine. The diameters of the cylinders were 12 in. and 22 in. ; 
the stroke of the pistons 2 ft. 6 in. ; the speed 80 revolutions 
per minute ; the cylinders were completely jacketed, and the 
high-pressure had Corliss valves; the boiler pressure was 
80 lbs., and the number of expansions varied from 12.9 to 
19.2. Surely such an engine should have been economical. 
Yet the rate of consumption was found on trial to vary from 
20 lbs. per I.H.P. per hour with steam in the jackets, to 21 lbs. 
witb the - supplies shut off. 

The indicator diagrams of which fig. 3 is a specimen sug- 
gest the cause—the slow rise of the compression curve, the 
appearance of late admission, although the valves had nearly 
yx in. lead, and the full expansion curve all point to excessive 
initial condensation and in fact from 51 per cent., or roughly 
speaking one-half, of the steam entering the cylinder was con- 
densed during the period of admission. Why was the con- 
densation so execessive? Rather ask, Why was the surface 
exposed to the entering steam so great ? 

he volume swept through by the piston up to the point of 
cut-off in the particular trial which gave the mean diagram 
(fig. 3) was 0.29 cub. ft. The surface required to contain this 
volume is that of two circles, each 12 in. diameter, and a belt 
of the circumference of the cylinder 4.4 in. long—altogether 
2.72 sq. ft., or 9.4 sq. ft. per cubic foot contained. This is 
the irreducible minimum of surface, the ideal at which the 
designer of the cylinder should have aimed. The actual 
amount of surface is 7.9 sq. ft., or 27.3 sq. ft. per cubic foot, 


of which the clearance surface or the surface exposed to the 
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down, and the rod does not run exactly coincidently with the 
axis of the cylinder. 

Third, there is a space between the cover and the cylinder 
ed, This is bounded by two belts of surface cc, dd, in this 
case each only 14 in. wide, but in some instances as much as 
9 in. . It is difficult to say how this surface is to be suppressed, 
for if the cover were made to fit the cylinder it would be im- 
possible to get it off. Is it possible to make the cover conical 
and an exact fit into a conical spigot in the cylinder, so that 
when the asbestos thread or lead wire or other material used 
for jointing is put between the flanges, the male and female 
cones shall be just clear of each other, the space being so 
small that water would be held in it by capillary attraction ? 
As to the maximum thickness of the annular space which will 
hold water under such circumstance, Mr. Bryan Donkin has 
been kind enough to make some experiments for the writer, 
which have shown that when the space is ; in. water is not 
retained, but the surfaces ¢ c, d d are both active as condensers 
and evaporators. When, however, the space is reduced to 
gs in. water is held to a certain extent. These experiments 
were made with a ‘‘ Revealer,’’ so that the condensation and 
evaporation might be visible. In the case of the cylinder of 
a steam-engine it is probable that a space of 4, in. would be 
sufficient to ensure inactivity of the bounding surfaces, as oil 
would undoubtedly be deposited upon these surfaces, and 
would soon reduce the space between them sufficiently to en- 
sure the retention of water between them, and thus prevent 
the ‘entrance of steam and the consequent condensation 
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and re-evaporation due to their absorbing and giving out 
heat. 


Fourth, there is the end surface ¢ e of the liner, and the cor- 
responding annulus d@ f of the cover, amounting to no less than 


accept the whole internal surface of the box as an inevitable 
evil, and to reduce that of the valve by cutting it down to the 
smallest dimensions, regardless of the consequent increase of 
the clearance volume. 

Let us take another case, fig. 5; the case of a cylinder re- 
duced in diameter by means of a liner. This is a plan often 
adopted when steam pressures are raised, but it is not always 
as successful as expected, nor is it always safe, for the area of 
the cylinder end which is exposed to the increased pressure is 
not reduced. In the present case, the cylinder was originally 
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1.22 sq. ft., or 154 per cent. of the total surface exposed to 
the steam up to the point of cut-off. This is the price paid in 
this instance, and not in this instance only, for a steam jacket 
to the barrel of a cylinder. If condensation be proportional, 
ceteris paribus, to surface, it means ‘that by putting in the 
liner to form the jacket we have increased the cylinder con- 
densation by 8 per cent., when working without steam in the 
jacket, beyond what it would have been had there been no 
liner and no jacket. The point is not without importance, 
because it is a common practise to assert, or at least to imply, 
that because a jacketed engine proves to be more economical 
with steam in the jackets than without, therefore the engine 
is more economical than it would have been had there been 
no jacket. It does not seem to occur to the exponents of such 
opinions that the engine might have done better without the 
jacket altogether than with the jacket and the steam supply 
shut off. The writer does not wish the foregoing remarks to 
be taken as implying that jackets are a useless complication. 
All he wishes to make clear is that a barrel jacket may be put 
in in such a way as to be a source of loss instead of gain. 

Fifth, there are the steam passages and the exhaust valve- 
boxes and valves. The surface of the steam passages is least 
in a cylinder with a slide-valve at each end, because there is 
only a single short ‘passage at each end. And here it may be 
well to — out that the internal surfaces of this passage are 
not cooled by the escape of the exhaust through them any 
more than they would be if the exhaust escaped through 
special passages, for the temperature to which the metal is 
exposed is in either case that corresponding to the exhaust 
pressure. In the Corliss cylinder there are two passages at 
each end, unless the steam-valves be placed underneath and 
alongside the exhaust-valves, and the steam be admitted 
through the exhaust valve boxes. In small cylinders, how- 
ever, little is gained by this device, though for large ones it 
affords a means of solnctia the surface considerably. Also 
in the Corliss engine there is always the concave surface and 
two ends of the exhaust valve-box, as well as the correspond- 
ing surfaces of the exhaust-valve. How much of this can be 
rendered non-effective by making the valve fit the box it is 
difficult to say. The usual plan is to make the valve fill all 
that part of the box which is not required for the passage of 
the steam through it when the exhaust port is open, the object 
being to reduce the clearance space. But in the high-pressure 
cylinder of a compound engine clearance surface is probably 
of more consequence than clearance space, and if valves can- 
not be made to fit so closely to the surface of the box as to 
prevent steam getting between the two, it might be better to 





32 in. diameter by 3 ft. stroke, and the diameter of the liner 
is 23 in. The surface presented to the steam by the liner and 
by the corresponding annulus of the cylinder cover amounts, 
therefore, to 5.4 sq. ft. or to nearly twice the area of the pis- 
ton. The clearance surface and volume are 18 3 sq. ft. and 
1.18 cub. ft. Had the steam been cut off at 0.147 of the 
stroke, as in the former case, the surface exposed to the steam 
would have been 20.97 sq. ft., or 16.5 sq. ft. per cubic foot of 
volume swept through. When the diagram (fig. 4) was taken 
the admission continued nearly twice as long, or till 0.3 of the 
stroke, yet the effect of the large extent of surface in produc- 
ing condensation becomes evident on comparing the expansion 
curve with the hyperbola. As a contrast, turn to fig. 6, rep- 
resenting the end of a cylinder 22 in. diameter by 3 ft. stroke. 
ILere the clearance surface and volume are reduced almost as. 
much as it is possible to reduce them, the first being 8.02 sq. ft., 
and the second 0.369 cub. ft. Assuming the steam to be cut 
off at 0.147 of the stroke, as before, the surface per cubic foot 
of volume swept through by the piston up to the end of ad- 
mission would be only 6.9 sq. ft. The writer hoped to have 
been able to give a diagram from a cylinder of this design, 
but unfortunately the engine was not completed in time. 

There’is one other point in connection with cylinder surface 
which it may be well to touch upon, having regard to the 
large number of short-stroke inverted vertical engines which 
are now built for driving mills. This is the effect of the ratio 
between the cylinder diameter and the stroke. 

To make the point clear without unnecessary complication, 
consider the two plain cylinders A B C D, abe d, fig. 7, with- 
out ports or clearance spaces, A B C D having a piston area 
of 1 sq. ft. and a stroke of 4 ft., and a@d¢da piston area of 
4 sq. ft. and a stroke of 1 ft.; then both cylinders will have 
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Fig. 6. 


the same capacity, and with the same speed of rotation will 
develop the same power, with the same initial pressure and 
ratio of expansion. 


First, suppose the cut-off to take place at Mand m at one- 
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fourth of the stroke ; then the volume of the steam admitted 
in each case will be 1 cub. ft., but the areas of the surfaces 
which enclose this 1 cub. ft. will differ considerably, the areas 
of the two ends and of the belts A M, a m of the barrels being 
5.54 sq. ft. and 9.78 sq. ft. Therefore, if condensation be 
proportional to surface, the quantity of steam condensed in 
the short-stroke cylinder oll, other things being equal, be 
177 per cent. of that in the long. 

If, however, the steam, instead of being cut off at one-fourth, 
were cut off at three-fourths of the stroke, the case would be 
different. Then the volume of the steam cut off A V N B, 
annb would be 3 cub, ft., and the enclosing surfaces 12.62 
sq. ft., or 4.21 sq. ft. per cubic foot in the case of A BC D, 
and 13.83 sq. ft., or 4.44 sq. ft. per cubic foot in the case of 
abed, Therefore, other things being equal, the condensa- 
tion in a 6 ¢ d would be 106 per cent, of that in A BO D. 
Thus, even if both engines were run at the same number of 
revolutions per minute, the short cylinder will have but little 
more water at the point of cut-off than the long one when the 
cut-off takes place late in the stroke. 

Generally, however, the two engines would not be run at 
the same number of revolutions per minute, but rather at the 
same piston speed, in which case the short-stroke engine would 
make four times as many revolutions as the long-stroke, and 
the periodic times during which heat is absorbed and given 
out would be in the inverse ratio of the revolutions. 

Now, it has been assumed, in discussing initial condensa- 
tion, that the amount of condensation is proportional to the 
square root of the periodic time. How far this assumption is 
based on fact remains to be ascertained, but supposing it to 
be true, then so far as it is affected by the number of revolu- 
tions, the condenser would be twice as great in the long-stroke 
engine asin the short. Thus, when running at the same pis- 
ton speed, the short-stroke engine would make fess water than 
the long. 

There is no intention of asserting that these conclusions are 
beyond question. They will be modified somewhat when the 
surfaces in the steam passages and valves are taken into ac- 
count, and probably to a greater extent by future experimen- 
tal knowledge of the dependence of condensation upon peri- 
odic time. All the writer wishes to suggest to the insured is 
that the engineer has to do something more than fix the cyl- 
inder diameter, the stroke, and number of the expansions if a 
high efficiency is required, and that the care bestowed on the 
details of a cylinder may influence the economy of the engine 
in no small degree. 
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AN OLD JAPANESE BRIDGE. 








One of the great difficulties of spanning long rivers and 
streams in Japan, is that they are subject to floods, -which 
sweep bridge piers and carry everything before them. In 
olden times a crossing was sometimes effected with ferry- 
boats, and in villages and country districts ropes were slung 
from side to side of the rivers, and passengers were trans- 
ferred in a cradle traveling along it. 

Throughout the country there are now thousands of bridges 
of long span, built of iron and timber. The illustration on 
page 506 is from a photograph of one of the famous old bridges 
in Japan, a model of which was exhibited a year ago at the 
Chicago Exposition. ‘The bridge was built over the Kurobe 
River, in Aimoto Village, in the province of Etchin ; it has 
therefore been known as Aimoto-bashi (Love Bridge). The 
bridge site was chosen in 1655 at a narrow point of the 
river, and the first structure erected, Since that time it has 
been renewed every 20 or 30 years, with no change in the de- 
sign. Last year, however, it was replaced by a new bridge, 
consisting of wooden ribs, of 160 ft. span. The last bridge of 
the old type was constructed in 1863, and lasted more than 
25 years, though the timbers were not protected. This bridge, 
in common with the other old bridges in Japan, was built on 
the cantilever principle, as shown in the engraving. The 
superstructure rested on the natural rock. The total length 
was 206 ft., the central s being 150 ft., with beam = 
of 28 ft. on each side. The length of the bridge at the middle 
of the stream was 50 ft. The six cantilevers of 1 ft. 5 in. x 
1 ft. 1 in. timbers projected from each side, gradually approach- 
ne ce other, until the intermediate span was 50 ft. 

his was then spanned by three beams of 2 ft. 2 in. x 1 ft. 
1 in., and the planking laid on them. The slope of the canti- 
levers was 1 in > The bamboo baskets filled with stones, in 
the foreground of the picture, are called jakago (snake baskets), 
and they are used as protective works for river banks, being 
still found on the shores of some of the Japanese rivers. 

Bridges similar in construction to this one are to be seen in 


many s of Japan, though their spans are not as long as 
. this, Modern cantilever bridges of iron and steel are built on 
this same principle, though, of course, such a structure as this 
requires more timber than where trussing is resorted to. It 
is, however, an interesting specimen of bridge architecture as 
practised in old Japan. 
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THE ENIGMAS OF THE ELEMENTS. 





Tue following interesting discussion on this subject forms 
part of the annual address of the President of the British Asso- 
ciation the Marquis of Salisbury delivered at the recent meet- 
ing held in Oxford : 

‘Of the scientific enigmas which still, at the end of the 
nineteenth century, defy solution, the nature and origin of 
what are called the elements is the most notable, It is not, 
perhaps, easy to give a precise logica! reason for the feelin 
that the existence of our 65 elements is a strange anomaly po 
conceals some much simpler state of facts. ut the convic- 
tion is irresistible. We cannot conceive, on any possible doc- 
trine of cosmogony, how these 65 elements came into existence. 
A third of them form the substance of this planet. Another 
third are useful, but somewhat rare. The remaining third are 
curiosities scattered haphazard, but very scantily, over the 
globe, with no other apparent function but to provide occupa- 
tion for the collector and the chemist. Some of them are so 
like each other that only a chemist can tell them apart ; others 
differ immeasurably from each other in every conceivable par- 
ticular. In cohesion, in weight, in conductivity, in melting 
point, in chemical proclivities, they vary in every degree. 
They seem to have as much relation to each other as the 
pebbles on a sea beach, or the contents of an ancient lumber 
room. Whether you believe that creation was the work of de- 
sign or of inconscient law, it is equally difficult to imagine 
how this random collection of dissimilar materials came to- 
gether. Many have been the attempts to solve this enigma ; 
but up till now they have left it more impenetrable than be- 
fore. A conviction that here was something to discover lay 
beneath the persistent belief in the possibility of the transmuta- 
tion of other metals into gold, which brought the alchemy of 
the Middle Ages into being. When the immortal discovery 
of Dalton established that the.atoms of each of these ele- 
ments have a special weight of their own, and that conse- 
quently they combine in fixed ponderable proportions from 
which they never depart, it renewed the hope that some com- 
mon wp oe of the elements was in sight. The theory was ad- 
vanced that all these weights were multiples of the weight of 
hydrogen—in other words, that each elementary atom was 
only a greater or a smaller number of hydrogen atoms com- 
pacted by some strange machinery into one. The most elabo- 
rate analyses, conducted by chemists of the highest eminence 
—conspicuously by the illustrious Stas—were directed to the 
question whether there was any trace in fact of the theoretic 
idea that the atoms of each element consist of so many atoms 
or even of so many half atoms of hydrogen. But the reply of 
the laboratories has always been clear and certain—that there 
is not in the facts the faintest foundation for such a theory. 

‘“‘ Then came the discovery of the spectral analysis, and men 
thought that with an instrument of such inconceivable deli- 
cacy we should at last find out something as to the nature of 
the atom. The result has been wholly disappointing. Spec- 
tral analysis in the hands of Dr. Huggins and Mr. Lockyer 
and others has taught us things of which the world little ex- 
pected to be told. We have been enabled to measure the speed 
with which clouds of blazing hydrogen course across the sur- 
face of the sun ; we have learned the pace—the fabulous pace 
—at which the most familiar stars have been for ages ap- 
proaching to or receding from our planet, without apparently 
affecting the proportions of the patterns which, as far as his- 
torical record Lg back, they have always delineated on the 
evening sky. e have received some information about the 
clementary atoms themselves. We have learned that each 
sort of atom when heated strikes upon the ether a vibration, or 
set of vibrations, whose rate is all its own; and that no one 
atom or combination of atoms in producing its own s 
encroaches even to the extent of a single line upon the spec- 
trum that is peculiar to its neighbor. We have learned that 
the elements which exist in the stars, and specially in the sun, 
are mainly those with which we are familiar upon earth. 


There are a few lines in excess to which we can give no ter- 
restrial name ; and there are some still more pu gaps in 
our list. It is a great aggravation of the my: whe besets 


the question of the elements that among the lines which are 





absent from the spectrum of the sun those of nitrogen and oxy- 
gen stand first. Oxygen constitutes the largest portion of the 
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solid and liquid substance of our planet, so far as we know it; 
and nitrogen is very far the predominant constituent of our 
atmosphere. If the earth is a detached bit whirled off the 
mass of the sun, as cosmogonists love to tell us, how comes it 
that in leaving the sun we cleaned him out so completely of 
his nitrogen and oxygen that not a trace of these gases remains 
behind to be discovered even by the sensitive vision of the 
spectroscope ?' All these things the discovery of spectrum 
analysis has added to our knowledge; but it has left us as 
ignorant as ever as to the nature of the capricious differences 
which separate the atoms from each other, or the cause to 
- which those differences are due. 

**In the last few years the same enigma has been approached 
from another point of: view by Professor Mendeléeff. The 
pened law which he has discovered reflects on him all the 

onor that can be earned by ingenious, laborious, and success- 
ful’ research. He has shown that this perplexing list of ele- 
ments can be divided into families of about seven, speaking 
very roughly ; that those families all resemble each other in 
this, that as to weight, volume, heat, and laws of combination 
the members of each family are ranked among themselves in 
obedience to the same rule. Each family differs from the 
others ; but each internally is constructed upon the same plan. 
It was a strange discovery—strangest of all in its manifest de- 
fects. For in the plan of -his families there were blanks left ; 
places ‘not filled up because the properly constituted elements 
required according to his theory had not been found to fill 
them. For the moment their absence seemed a weakness in 
the professor’s idea, and gave an arbitrary aspect to his 
scheme. But the weakness was turned into strength when, to 
the astonishment of the scientific world, three of the elements 
which were missing made their appearance in answer to his 
call. He had described beforehand the qualities they ought to 
have ; and gallium, germanium, and scandium, when they 
were discovered shortly after the publication of his theory, 
_were found to be duly clothed with the qualities he required 
in each. This remarkable confirmation has left Mendeléeff’s 
periodic law in an unassailable position. But it has rather 
thickened than dissipated the mystery which hangs over the 
elements. 

“The discovery of these co-ordinate families dimly points 
to some identical origin, without suggesting the method of 
their genesis or the nature of their common parentage. If 
they were orgunic beings all our difficulties would be solved 
by: muttering the comfortable word ‘ evolution ’—one of those 
indefinite words from time to time vouchsafed to humanity, 
which have the gift of alleviating so many perplexities and 
masking so many gaps in our knowledge. But the families of 
elementary atoms do not breed; and we cannot therefore 
ascribe their ordered difference to accidental variations per- 

tuated by heredity under the influence of natural selection. 

e rarity of iodine, and the abundance of its sister chlorine, 
cannot be attributed to the survival of the fittest in the strug- 
gle for existence. We cannot account for the minute differ- 
ence which persistently distinguishes nickel from cobalt by 
ascribing it to the recent inheritance by one of them of an ad- 
vantageous variation from the parent stock. 

“The upshot is, that all these successive triumphs of re- 
search, Dalton’s, Kirchoff’s, Mendeléeff’s, greatly as they have 
added to our store of knowledge, have gone but little way to 
solve the problems which the elementary atoms have for cen- 
turies presented to mankind. What the atom of each element 
is, whether it is a movement, or a thing, or a vortex, or a point 
having inertia, whether there is any limit to its divisibility, 
and, if so, how that limit is imposed, whether the long list of 
elements is final, or whether any of them have any common 
origin—all these questions remain surrounded by a darkness 
as profound as ever. The dream which lured the alchemists 


to their tedious labors, and which may be said to have called. 


chemistry into being, has assuredly not been realized, but~ it 
has not yet been refuted. The boundary of our knowledge in 
this direction remains where it was many centuries ago. 


INSCRUTABILITY OF THE ETHER. 


**The next discussion to which I should look in order to 
find unsolved riddles which have hitherto defied the scrutiny 
of science would be the question of what is called the ether. 
The ether occupies a highly anomalous position in the world 
of science. It may be described as a half-discovered entity. 
[ dare not use any less pedantic wo1d than entity to designate 
it, for it would be a great exaggeration of our knowledge if I 
were to speak of it as a body or even as a substance. hen, 
nearly a century ago, Young and Fresnel discovered that the 
motions of an incandescent particle were. conveyed to our 
eyes by undulation, it followed that between our eyes and the 
particle there must be something to tndulate. In order to 


furnish that something the notion of the ether was conceived, 








and for more than two generations the main, if not the only, 
function of the word ‘ ether ’ has been to furnish a nominative 
case to the verb ‘ to undulate.’ Lately our conception of this 
entity has received a notable extension. One of the most brill- 
iant of the services which Professor Maxwell has rendered to 
science has been the discovery that the figure which expressed 
the velocity of light also expressed the multiplier required to 
change the measure of static or passive electricity into that of 
dynamic or active electricity. The interpretation reasonably 
affixed to this discovery is that, as light and the electric im- 
pulse move approximately at the same rate through space, it 
is probable that the undulations which convey them are undu- 
lations of the same medium. And as induc weeggrt | an. 
trates through everything, or nearly everything, it follows 
that the ether through which its undulations are propagated 
must pervade all space, whether empty or full, whether occu- 
pied by opaque matter or transparent matter, or by no matter 
at all. The attractive experiments by which the late Profes- 
sor Herz illustrated the electric vibrations of the ether will only 
be alluded to by me, in order that I may express the regret 
deeply and generally felt that death should have terminated 
prematurely the scientific career which had begun with such 
brilliant promise and such fruitful achievements. But the 
mystery of the ether, though it has been made more fascinat- 
ing by these discoveries, remains even more inscrutable than 
before. Of this all-pervading entity we know absolutely noth- 
ing except this one fact, that it can be made to undulate. 
Whether, outside the influence of matter on the motion of its 
waves, ether has any effect on matter or matter upon it, is 
absolutely unknown. And even its solitary function of undu- 
lating ether performs in an abnormal fashion which has caused 
infinite perplexity. All fluids that we know transmit any 
blow they have received by waves which undulate backward 
and forward in the path of their own advance. The ether un- 
dulates athwart the path of the wave’s advance. The genius 
of Lord Kelvin has recently discovered what he terms a labile 
state of equilibrium, in which a fluid that is infinite in its ex- 
tent may exist, and may undulate in this eccentric fashion 
without outraging the laws of mathematics. I am no mathe- 
matician, and I cannot judge whether this reconciliation of the 
action of the ether with mechanical law is to be looked upon 
as a permanent solution of the question, or is only what diplo- 
matists call a modus vivendi. In any case it leaves our knowl- 
edge of the ether in a very rudimentary condition.: It has no 
known qualities except one, and that quality is in the highest 
degree anomalous and inscrutable. The extended conception 
which enables us to recognize ethereal waves in the vibrations 
of electricity has added infinite attraction to the study of those 
waves, but it carries its own difficulties with it. It is not easy 
to fit in the theory of electrical ether waves with the phe- 
nomena of positive and negative electricity, and as to the true 
significance and cause of those counteracting and comple- 
mentary forces, to which we give the provisional names of 
negative and positive, we know about as much now as Frank- 
lin knew a century and a half ago.”’ 
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TWO TYPES OF LOCOMOTIVES FOR BRAZIL. 





Tue Brooks Locomotive Works are just completing an 
order for 60 locomotives for the Brazil Central Railway 
(Estrada de Ferro Central do Brazil). Two types of locomo- 
tives are used in filling the order, and these are well shown in 
the accompanying engravings taken from photographs. The 
larger engine is of the Mastodon type, and has cylinders 21 in. 
in diameter with a piston stroke of 26 in. The drivers are 
54 in. in diameter, on 9 in. axles. The inside diameter of the 
smallest boiler ring is 68 in. The shell is made of steel +; in. 
thick. ‘The fire box is 9 ft. 6 in. long and 8 ft. 24 in. wide in- 
side the mud ring, and is of a modified Belpaire type. The 
lines are curved in accordance with an improved design of 
Mr. John Player’s, the mechanical engineer for the company. 
Both the wagon top and crown sheet are arched, and radial 
staysare used. It is somewhat unusual for American buildeis 
to use copper for the fire-bexes, but that metal has been used 
in these engines, the tube sheet being 4% in. thick and the 
fire-box 44 in. 

The estimated weight of the engine in working order is 
170,000 Ibs., of which 30,000 lbs. is on the truck and 140,000 
Ibs. on the drivers. The total weight of the engine and tender 
is put at 252,000 Ibs. 

The engine is somewhat more highly finished than American 
looemotives of the present day, and has a considerable quan- 
tity of brasswork and bright paint. Brass casings are used 
on the sand-box, dome, steam-chests and cylinders, and the 
same metal is used for the bands of the boiler lagging, as well 
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as the edges of the headlight stand and running boards. Two 
brass bands encircle the stack, and the hand-rails are brass 
tubing. Green is the color used on all painted portions of the 
engine and tender, and this is relieved by gold-leaf stripings. 

The buffers at the front end are hinged, so that they can be 
folded back when not in use. 

The engine is equipped with the Le Chatelier water-brake, 
as well as with the latest designs of Westinghouse air-brake 
and the American driver-brake. 
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air-brake, the pump for which is placed on the left-hand side 
of the boiler at the back end of the shell. The American 
— Company’s horizontal type of locomotive brake is also 


used. 

A special feature of these engines lies in the use of the 
Pintsch gas headlights. The locomotives, being double enders, 
are equipped with two 20-in. headlights, supplied. with a 
powerful Argand burner, one headlight being located above 
the smoke-arch and one on top of the tender tank. The signal 





MASTODON LOCOMOTIVE FOR THE CENTRAL RAILWAY OF BRAZIL. BUILT BY THE BROOKS LOCOMOTIVE WORKS, DUNKIRE, N. Y. 


It is intended that two firemen shall be employed, and they 
are protected from the weather by the hood projecting over 
the gangway, as shown. 

The other locomotive illustrated is of the suburban type of 
modified Forney design. The cylinders are 18 in. in diam- 
eter, with a piston stroke of 24in. The drivers are 62 in. in 
diameter ; the inside diameter of the smallest boiler ring is 
58 in., and the fire-box is 8 ft. 0 in: long and 3 ft. 24 in. wide 
inside the mud ring. The total estimated weight of the en- 





lights, of which there are four, are also arranged for burning 
gas, and the cab is illuminated by a small Pintsch lamp, pro- 
tected by a metal-covered globe, a slot in which permits the 
light to shine only on the faces of the gauges. The gas sup- 
ply is carried in a tank hung below the cab floor between the 
side frames that carry the tender. 

Recent tests of the efficiency of these headlights in the 
Hoboken yards of the Delaware, Lackawanna & Western Rail- 
road gave excellent results. The application of Pintsch gas 





gine in working order is 176,000 lbs., distributed as follows : 
on the two-wheeled engine truck, 16,000 lbs.; on the six- 
wheeled truck, 50,000 lbs.; and on the drivers, 110,000 Ibs. 

It will be seen from the engraving that the boiler of this 
engine is of the wagon-top type. Both engines are fitted with 
pumps for feeding the boiler. A peculiarity of the cab is the 
monitor roof and side lights in the upper deck, that has an ex- 
ternal appearance somewhat resembling passenger-car con- 
struction, These engines are equipped with the Westinghouse 


- 
SUBURBAN;LOCOMOTIVE FOR THE CENTRAL RAILWAY OF BRAZIL BUILT BY THE,BROOKS LOCOMOTIVE WORKS, DUNEIRE, N, Y. 


to locomotive signals and headlights is’ not new, for it has 
been used in Europe and South America for several years with 
excellent results. R. 
Attention has frequently been called, in the pages of the 
AMERICAN ENGINEER, to the dangerous construction of the 
ordinary type of steps that are used on the engines and ten- 
ders of American locomotives ; and while we cannot be cited 








as being over partial to the English locomotive;.we have ad- 
vecuied that the steps used on them were far“superior to our 
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own. It is with pleasure that we note the broad and well-pro- 
técted step on the tender of the Mastodon locomotive, as show- 
ing that it is at least possible to have a safe step on an Ameri- 
can locomotive. These engines are, perhaps, the most notable 
examples of engine construction that have been turned ont of 
American shops during the current year, and we shall await 
reports of their performances in the southern country with 
great interest. 
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BROWN’S BICYCLETTE ELECTRIC CAR. 





Last month we published extracts and descriptions taken 
from an American patent granted to Mr. Charles Brown, of 
Basle, Switzerland, for a novel plan for electric cars. The 
engravings herewith are made from the working drawings, 
for which we are indebted to him. As persons who are 
familiar with patent drawings know, they seldom represent 
the construction of mechanism in the complete form which it 
must assume before it is perfected. The drawings herewith 
show the design of the car as it has been constructed, and 
which possesses some very novel features. At the risk of re- 
peating what was published last month, some description will 
here be given in order to make the construction of the car and 
the engravings understood. 

The car, as will be 
seen, has eight wheels. 
These are attached to 
four independent 
truck frames, the two 
wheels in tandem, on 
each side of each group 
of four, being mount- 
ed on separate frames, 
having jointed con- 
nections with the car 
body, whereby each 
pair of such wheels are 
permitted to adapt 
themselves in position 
to curves and vertical 
irregularities in the 
track, independently 
of the other wheels. 
Each tandem frame is 
provided with an in- 
dependent motor. 
This is located be- 
tween the two tandem 
wheels, with which it 
is connected by. suita- 
ble gearing. The mo- 
tor and gearing con- 
necting it with the 
wheels are enclosed in 
a casing which forms 
a portion of the tan- 
dem frame. 

In the drawing PF -., 
are the wheels and A A 
their frames, with cas- 
ings M M for the elec- 
tric motors, of which 
B, in fig. 4, is a field 
magnet, Can armature, (@? the collector or commutator. 
Upon the inner end of each armature shaft S is mounted 
a pinion, W, which gears into wheels ww on shaftsss. On 
the inner ends of these shafts and the axles of the wheels F F 
sprocket wheels 7’ 7’ and ¢ ¢ are mounted, which are connected 
by chain belts V V, shown by dotted lines in the left-hand 
truck of fig. 1. The manner in which the motion of the motor 
is thereby communicated to the wheels F F’ is obvious. 

The outer portion of the tandem frames at the middle of 
its upper side carries what may be called a cylindrical plunger, 
fig. 3, which is pivotally connected to the frame by a pin, p p, 
so that the frame can vibrate vertically about this pin. The 
plunger fits into a corresponding case, Q, attached to the 
body frame, and can turn in it about its vertical axis. The 
tandem frames have, therefore, a universal movement verti- 
cally about the pin p, and horizontally about the axis of the 
plunger Q. Suitable spiral springs are contained in the 
plunger, as shown in the sectional view in fig. 3, which sup- 
port the weight of the car body. Each pair of tandem frames 
are connected together by a tie-bar, 2, which is attached to 
the frames at each end by a universal joint, so that it and the 
frames can adjust themselves to any position. 











































































































BRUOWN'S BICYCLETTE CAR. 





Of this car Mr. Brown says: ‘If accumulator traction is 
to come up, this will, I hope, help materially, as it must reduce 
the power consumed to a minimum, and this is all-im t 
in accumulator traction, as the power in store is a fixed quan- 
tity. This car is furnished, moreover, with a very convenient 
place for the batteries under the car body, between the fore 
and aft bicyclettes—the place under the seats is very incon- 
venient, and damages the construction of the car very seri- 
ously. The bicyclette permits the construction of cars of 
any size or capacity, and the tendency just now is in the 
direction of larger cars. The use of Hyatt’s bearings would 
also reduce the amount of power consumed by at least, I 
should say, 25 per cent. 

‘* From a constructive point of view the four bicyclettes are 
absolutely identical, and can be manufactured in numbers at 
a low figure, and they are entirely irrespective of the car they 
are to serve under. If any one becomes defective, it can be 
replaced in a few minutes without disturbing the three others. 
Further, the platform is only 2 ft. from rail-level, a great 
facility for entering and leaving the car, saving time and pre- 
venting accidents. 

‘* The wheels are much smaller in diameter than is the case 
with the American motor cars, being only 20 in. instead of 
82 in. or 34 in., hence much less tendency to jump the track. 

‘“‘ The rail-joints (the damage to the rail-joints is very seri- 
ous with the heavy motor cars) would suffer less than with 
the two-axled cars, these being only one-half the load on each 
wheel in the case of the bicyclette, and thus there is the soft- 
ening action of the bogie, as the car body is only lifted one- 
half so high in going over an obstacle on the rails, thus reduc- 
ing the force of the blow to one-fourth of that in the case of 
the two-axled cars. 

“‘The power required will not exceed one-half that now 
used. This is a very important point in the case of accumu- 
lator cars. I hope to be able to run a whole day with one 
charge.’’ 


> 
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RUSSIAN ENGINEERING NOTES. 





A CORRESPONDENT in Siberia has sent us the following 
notes relative to the engineering work that is being done in the 
Russian Empire. Railroad work is the  cgrong fea- 
ture, though the government is fast adding to its effective 
navy, as evidenced by the new vessel which we illustrate, 
and which is being built at St. Petersburg. 


A Connection of the Pacific with the Arctic Ocean.— 
The Committee of the Siberian Railroad, presided over by the 
successor to the throne, the Czarewitch Nicolas, has made an 
appropriation for survey for a new railway from Perm to 

otlas, which is, however, located in European Russia, but 
will soon be connected with the Great Siberian Railway sys- 
tem. The survey for this line is under the control of a com- 
mission of four members: two from the Ministry of Finance 
and two from the new Ministry of Agriculture, presided over 
Wy a member from the Ministry of Way Communications, 

r. Tolmacheff, C.E. The new railway starting from Perm, 
the actual terminus of the Oural Railway, which is to be con- 
nected with the Siberian Railroad by a branch from Ekaterin- 
bourg to Chelabinsk, now in course of construction, will run 
westerly to Viatka, and thence northwesterly to Kotlas near 
the junction of the Nichehda with the North Dwina, the latter 
river being an old waterway to Archangel, the oldest Russian 
harbor on the White Sea. The Perm-Kotlas Line, in connect- 
ing Siberian Railroad with the White Sea, will put the Pacific 
in direct communication with the Arctic Ocean. 


A New Connection with the White Sea.—While ‘the 
principal seaports for Russian foreign traffic as well as for its 
navy are still upon the Baltic, that body of water is becoming 
more and more an inland sea of the German Empire, and this 
will be especially the case when the North Sea fleet can act 
with the tic fleet by way of the North Sea-Baltic ship 
canal. For this reason the Russian Government and the com- 
me ae are turning their attention to the White Sea, 
and Archangel as a seaport, which from the fifteenth century 
was the principal outlet for Russian traffic, and has lost its 
importance only since the eighteenth century. As a result of 
this the oe ee vee Railroad Company (whose 

uge is 3 ft. 6 in.) has received a grant to éxtend its line to 

trakhan, forming the Vologda-Astrakhen Division. The 
surveys and location were made last summer. 


The Proposed Extension of the Transcaspian Railroad. 
—The Transcaspian Railroad, starting at Ouzoun Ada, on the 
Caspian Sea, crossing the Amou-Daria with a timber bridge, 
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and | going through Bokhara to Samarkand (an ancient capital 
of Timour), 896 miles long, is now to be extended into the 
~ heart of the producing country of the Fergana territory. A 

party in charge of Mr. Sakhanski, C.E., has been sent to Rus- 
sian Turkestan to survey the country in three directions : 
1. Samarkand-Djisak-Begorat, on Siv-Daria River ; 2. Andi- 
jan-Marghelan-Kokand-Begorat ; 3. Tashkent-Begorat. When 
the survey and location are completed the construction of a 
main line from Samarkand to Begorat will be commenced. 
It is expected that the actual construction will begin in from 
two and one-half to three years. 


The Russian Commercial Fleet.—The Russian Custom 
Department has just published a ‘‘ List of Steamers of. the 
Russian Commercial Fleet’’ as it stood on January 1, 1894. 
According to this list the fleet in outside seas consists of 203 
steamers, the total tonnage of which is 109,872 tons. These 
steamers are distributed as follows: In the Black Sea, 146 
steamers with a tonnage of 89,100; in the Baltic Sea, 48 
steamers with a tonnage of 18,690; and in the White Sea, 
9 steamers whose tonnage is 1,992. Of all the 203 steamers, 
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middle section of the hull is flat and has two steel bilge keels, 
so as to secure greater stability. The bow and stern are both 
sharp, the former being provided with a cast-steel ram, ex- 
tending 6 ft. beyond the deck line. While the stern is sharp 
at the water-line, it rounds out at the upper deck, forming a 
protected space for the rudder and peoes The great 
bow and stern pieces were ordered from England. eir 
weight is 30 tons. The stern piece is cast in one piece, and 
encleses with the rudder-post, pivots and frame. The height 
of the deck above the water is not great, being about 10 ft., 
so that, in order to protect the fore turret from inundations 
when going against the wind and waves, a sickle-formed cut- 
water is adopted. Concerning the general construction and 
particulars of the hull, this new armored ship is quite analo- 
gous to the English armored ships Wile and Trafalgar. The 
dimensions for a coast defense ship are large : Extreme length, 
283 ft.6 in ; length on water-line, 278 ft., and length between 
perpendiculars, 264 ft. ; breadth on water line, 52 ft. ; mean 
draft, 17 ft. ; displacement, 4,126 tons. The armored defense 
consists of steel and iron plates distributed in the hull in the 
following manner: The belt, 8 ft. broad, runs one-third the 





THE NEW RUSSIAN ARMORED BATTLESLUIP THE “ ADMIRAL SENIAVIN.” 


only 39, or 20 per cent. of the whole, have been built in 

Russia. There are in addition to these, in the Caspian Sea, 

123 commercial steamers, having a tonnage of 53,559, of which 

= =". or 43 per cent. of the whole, have been built in 
ussia. 


The New Russian Armored Ship “ Admiral Seniavin.”’ 
—The Russian Baltic armored fleet was increased in July by 
the launching of a new two-turret, coast-defense armored 
ship, the Admiral Seniavin, illustrated by the accompanying 
engraving. The hull was built at the government works of 
the New Admiralty, at St. Petersburg. The first keel-plate 
was riveted in the yard in July, 1892. The official inaugura- 
tion of works was in April, 1893, when 550 tons of steel had 
been received, the whole weight of the hull being 1,500 tons. 
The hull is built according to the drawings of Mr. Goulaief, 
engineer, and under the superintendence of Mr. Yakovleu, 
engineer. The construction has occupied more than 238 
months, much more than the construction of the sister armored 
ship, Admiral Ushakor, at the Baltic Works, in St. Peters- 
burg, which with the engine took only 15 months. The hull 


of Admiral Seniavin is made from the Siemens-Martin mild 
steel, furnished to the Admiralty by the Izhova Works, and 
was previously tested. The double bottom consists of 150 
compartments in the submerged part; in addition to these 
there are one longitudinal and eight transversal bulkheads car- 
ried up to the armored deck. There are three decks, the lower 
of which is of steel, all being flat and without camber.. The 





length of the water-line, and extends 3 ft. above it ; the ex- 
tremities of the belt are joined by transverse belts of the same 
thickness ; a convex steel deck is built in along the lower 
edge of the belt, and extends throughout the whole length of 
the hull, thus protecting the ‘‘ vital parts’’ of the ship from 
vertical fire. The openings of the boiler and engine compart- 
ments are protected by armor ; the artillery is also protected, 
the 10-in. guns being placed in the turret. For protecting 
the commanding officer an armored conning tower is located 
forward on the upper works. The greatest thickness of the 
armor in the middle of the belt, in turrets and conning tower, 
is 10 in. The armor plates were made at the government 
works of Izhova and Oboukhov. The armament of the ship 
consists of 30 guns of various sizes and designs. Four 10-in. 
40-caliber guns are placed in two armored, revolving turrets, 
which, for reduction of weight, are oval-shaped. That por- 
tion of the turret that drops below the upper deck is cylindri- 
cal and set on an armored tube containing the ammunition 
hoist for the turret. Four rapid-fire guns, of the newly 
adopted Canet system, are placed in the citadel between the 
turrets. The angle of fire of each of these guns is more than 
90° forward or aft of the broadside, according to its location, 
so that each pair can fire direct ahead or astern. Twenty 
small rapid-fire —_ of the Hotchkiss system, 47-87 milli- 
meters, and two Baranov guns of 2} in., are placed on the main 
deck. The torpedo armament consists of four torpedo tubes, 
two torpedc launches, a set of protecting nets, and two Mangin 
electric search-lights, one on the conning tower and one on 
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the mast. There are two separate triple-expansion engines 
built by the English firm of Messrs. Maudslay & Field. 
Steam is furnished by four double water-tube, Belville boilers, 
carrying a working pressure of 130 Ibs. per square inch. The 
indicated H.P. developed by both engines will be 4,250, and 
the speed of the ship will be from 16 to 17 knots, The coal 
bunkers will carry 220 tons, but this stock can be increased 
by 180 tons more. The ventilators of boiler and engine-rooms 
are grated. There are 10 auxiliary boats, two of which are 
steam launches, and two bow anchors of Martin’s system. 
There is only one mast. The ship is registered as a first-class 
vessel. 


» 





THE BALTIMORE & OHIO’S BELT LINE. 





Tue work on the electrical plant being erected to haul the 
trains of the Baltimore & Ohio Railroad through the Belt Line 
tunnel is being pushed to an early completion. The locomo- 
tives are finished, and the machinery to generate the electricity 
is complete and — for erection, and the power-house is well 
under way, and it is fully expected that before January 1, 1895, 
trains will be hauled through the brilliantly lighted tunnel by 
powerful electric locomotives. The locomotives consist of two 
trucks, each truck having two axles, and on each axle is mount- 
ed a 300-H.P. motor. The motors are gearless, and are sup- 
ported on springs resting on the frames of the locomotive truck. 
This method of suspension leaves the wheels free to adjust 
themselves to the irregularities of the roadbed, and consequent- 
ly tends to diminish the wear ot both tracks and motors. The 
motor fields are of iron-clad type, having each separate wing- 
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tenths of one per cent. ; then the steam locomotive is also put 
to work, and the two of them pul! the train up the steeper grade 
to Huntington Avenue, where the electric motor is detached. 
For passenger work the electric motor will be coupled to the 
train at the lower or Lombard Street Station, and will be de- 
tached at the upper or Bolton Street Station. 

As there will be no smoke in the tunnel, it will be possible 
to paint its interior white ; and as it will be illuminatéd by 
about 2,000 incandescent lamps, it will not be necessary to light 
the lamps in the cars. The difference in comfort between the 
present plan of a smoky locomotive and a dark tunnel with 
the cars lighted by a few lamps, as compared with this plan, 
where there isno smoke, and where there will be brilliant out- 
side illumination, can be easily imagined. 

The overhead work necessary to generate the electric current 
to the locomotives has been specially designed, and will at once 
be erected. It is expected that the whole plant will be in 
operation by the middle of November or December 1, when 
trains wil] be regularly run through the tunnel. Professor 
Louis Duncan, of the Johns Hopkins, is the Electrical Engi- 
neer for the Baltimore & Ohio. 
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CHINESE RAILROADS. 





Tue date of the first appearance of railroads in the Celestial 
Empire is in 1863 and 1864. At this time an Englishman, Sir 
Macdonald Stevenson, brought forward a project which came 
to no effect, in spite of the efforts of its promoters, for the 
formation of a company for 
the purpose of building 
railroads and large ware- 
houses. Matters remained 
in statu quo until 1878, 
when the King of Bel- 
gium and the Duke of Suth- 
erland combined in the 
formation of the Wo-sung 
Railroad Company. The cir- 
cumstances which brought 
the final disaster to the com- 
pany constituted a curious 
passage in the history of 
railroads, and are worth re- 
calling. 

Traffic between Shanghai 





and Wo-sung, which are 





TRUCK OF ELECTRIC LOCOMOTIVE FOR THE BALTIMORE & OHIO BELT LINE. 


ings imbedded in a mica-lines slot cut into the curved body of 
the laminated iron armature. The axles of the locomotive 
pass through the hollow shaft on which the armatures are 
mounted. These shafts rest on the bearings of the motor 
frame, and are connected to the axles by universal couplings, 
which allow of freedom of motion in all directions. There are 
four sets of brushes to each commutator. The motors are con- 
trolled by means of series of paralleled controllers set up in 
the interior of the cab. The truck, suspended from journal 
boxes, is to be constructed of heavy beams, which will form 
the foundation for the locomotive cab, which is of sheet iron, 
of symmetrical design, and so curved off as to diminish the at- 
mospherié resistance as far as possible. The interior is to be 
finished in hard wood, with two sliding doors at each side of 
cab, and windows so arranged as to permit an unobstructed 
view in all directions. There will be ample space in the cab 
for the motorman’s movements, and will afford him consider- 
ably better protection than that usually vouchsafed the steam 
locomotive engineer. 

The drawing shown herewith is one of the two trucks, and 
it will be seen that when finished the complete locomotive will 
be an exceedingly massive piece of machinery, weighing at 
least 100 tons of 1,200 H.P. traction. It is fitted with air 
brakes, the air being compressed by a small auxiliary motor in 
the cab. The electrical air compressor will also operate the 
whistle. The regulation is such that the speed can be varied 
from nothing up to 35 or 40 miles per hour, and this can be in- 
creased if desired. For the work contemplated, however, 30 
miles per hour will"probably be the maximum. 

The locomotives are to be used in this way: If a freight 
train is to be pushed through the tunnel, the motor switches 
behind the train and couples to it without stopping. It then 
pushes it steadily from the Camden Street end of the tunnel to 
the portal at Mount Royal Avenue, up a grade of about eight- 





about 94 miles apart, is very 
important, and for a long 
time the necessity had been 
felt for providing means for 
transportation that would be more rapid than by river. 

The promoters of the company after long negotiations 
secured a permit to build a road between Shanghai and Wo- 
sung, and profiting by this authorization, they built the road 
along the surveyed route. In the presence of this somewhat 
slight stretching of the actual permit, the Chinese officials held 
themselves aloof, neither approving nor disapproving.’ The 
line was, therefore, built in the midst of a thousand difficul- 
ties, due to the hostilities of the populace. The gauge of the 
road was 24 ft., and the locomotives weighed about 33,000 Ibs. 
The line was opened on July 1, 1875, but during the month 
of, August a Chinaman was run over by the train and killed. 
This accident decided the fate of the company, for the Chinese 
officials, who were only waiting for an opportunity to inter- 
fere, said: ‘‘ We gave you the permission to build a road, 
but there is nothing in it regarding rails, and your iron demons 
certainly cannot remain. ou must not kill our people, and 
it is clear that such an accident which has just occurred must 
not be renewed.”” The company nevertheless continued opera- 
tions for about a year, but it was finally compelled to yield 
and take up its rails, which, strange to relate, were utilized in 
the construction of the important line which was autho 
to be built in the Island of Formosa. 

The second attempt was made 10 years later, and the theater 
of its operations was at the coal mines of Kai-Ping, in the 
Province of Pe-Chi-Li. The cost of transportation of coal 
from these mines was very high, in consequence of the neces- 
sity of hauling it in native wagons from the mine to the river. 
The engineers of the mine had been contemplating the substi- 
tution of a railroad for this primitive method of transportation 
for a long time, but the experience of the Wo-sung Company - 
was not of such a nature as to encourage the trial. Fortu- 
nately the viceroy of the province, Li Hung Chang, was favor- 
ably disposed toward European ideas. They therefore con- 
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structed the locomotive by piecemeal, which was set up at the 
mine ; at the same time they laid rails and replaced the wagons 
by lorry cars, and on one fine day the Viceroy was invited to 
inspect this new method of transportation. Li Hung Chang 
accepted the invitation, and was present with a numerous 
suite. They showed him the locomotive named the Rocket of 
China, and finally succeeded in getting him aboard of it. The 
engine thus made its first trip of 13% miles, going and return- 
ing with the Viceroy aboard. On his return the latter pub- 
licly expressed his satisfaction. His example was eagerly fol- 
lowed, and the Rocket at once became popular. The cause 
was gained. 

Thanks to this success the company soon obtained the fran- 
chise to extend its line to the sea. On this extension a track 
of 4 ft. 8 in. gauge was laid. The capital was furnished by 
the promoters and the Chinese manufacturers, who were con- 
tented with the indirect benefits which the new line gave them 
for their dividend. 

















































































































END ELEVATION AND SECTION OF POLING CAR, NEW YORK, 
LAKE ERIE & WESTERN RAILROAD. 


The government in turn furnished the necessary funds for 
the construction of an extension reaching to Lan-Chow toward 
the north, and Tien-Tsin toward the west, and it was not long 
before it took complete control of the whole line. The mat- 
ter of extending the line from Tien-Tsin to Pekin was also 
taken up, but the project was overwhelmed by great political 
and financial difficulties. 

However that may be, works were set up at Tong-ku, near 
the port of Ta-ku, for discharging cars directly into the ships, 
and between Ton-ku and Tien-Tsin. The rolling stock con- 
sists of English express locomotives weighing 60 to 70 tons. 

The line between Tien-Tsin and its western terminus,.Shang- 
Kwan, has a good passenger traffic, and carries a large quan- 
tity of merchandise, which could be only transported at the ex- 
pense of great labor in springless wagons or on the backs of 
animals. There is no further opposition, and new extensions 
are received everywhere with favor. For all earth-work the 
Chinese workmen are well adapted, but up to the present 
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time the en and machinists are English, the firemen 
are recruited from among the Chinese, and the matter of 


making engine-drivers of them is under consideration. It is 
robable that before long the staff will be European, probably 
nglish, for the business is exclusively in their hands, and 
they have the full control at Tai-Ping.— Commerce. 


» 
> 


POLING CAR, NEW YORK, LAKE ERIE & WEST- 
ERN RAILROAD. 








In making up trains where cars are run into a number of 
sidings, in station order, it is frequently necessary that they 
should be pushed into position by a locomotive running on 
another track from that upon which the car itself is traveling ; 
when such cases arise it has been customary to use a heavy 
stick of timber, which the brakeman places against the front 
bumper of the locomotive and against the car, it acting as a 
strut or thrust piece to push the car. When the locomotive 
stopped, this naturally fell to the ground, and caused more or 
less trouble, with an occasional derailment, on account of its 
falling across the rails in front of the locomotive. 

The New York, Lake Erie & Western Railroad have re- 
cently completed, at their shops at Susquehanna, a poling car, 
whose construction is shown in our accompanying engrav- 
ing. This car is now in use in the Jersey City yards for the 
purpose which we have outlined. The car itself is of very 
heavy construction : the outside sills are 14 in. deep and 5 in. 
wide, in order that they may have sufficient strength to stand 
the thrust of the pole, which is hinged directly on them ; the 
end sills are also particularly heavy, being 8j in. wide by 14 
in. in — ; the body. bolsters are of the composite type, con- 
sisting of two pieces of 3}-in. x 6}-in. timbers, of a central 
piece of 54 in. X 6} in., and two plates of }in. x 6 in. iron 
laid between ; the draft rigging is of the Graham design with 
Master Car Builders’ standard coupler, as shown in the engrav- 
ing. The car is equipped with air brakes in which the 3,000 
Ibs. of pressure is available in the brake cylinders, giving a 
total braking power of 35,000 lbs. 

It will be noticed from the car section that there is a filling 
piece between the center sills. There is a double floor, the 
lower one being laid on the top of the 8-in. sills, which are the 
intermediate and center sills ; this floor is 1} in. thick ; on to 
of this there is another set of intermediate and center sil 
43 in. high by 3 in. thick, and on this the main floor of 
14-in. flooring is laid diagonally. 

A railing extends around the car to protect the workmen 
from being thrown off by sudden jerks and jars to which they .~ 
are subjected. The tool-box is located at one end, and the pole 
is hinged, as we have already said, to the outside sills directly 
in the center. The method of operating the pole will be 
readily understood from the engraving ; it has a free up-and- 
down motion about the pivotal point, where the eye at the 
heel is rounded to allow of a vertical motion ; the outer end 
is swung from a counterweighted lever as shown. The man 
in charge raises or depresses the end of the lever, and pulls it 
in or out to adjust the point of the pole to the car to be pushed, 
and then, of course, has nothing to do but stand ready to 
check the weight as the engine slows down and the pushed car 
recedes. 

A similar car, but of somewhat different construction, is also 
in use at the Packerton yards of the Lehigh Valley Railroad 
for pushing the coal cars to their proper places after they have 
run over the weighing scales. 
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EIGHT-WHEELS COUPLED COMPOUND (WEBB’S 
SYSTEM) COAL ENGINE, LONDON & NORTH- 
WESTERN RAILWAY. 








Asout the end of 1892 Mr. F. W. Webb, Chief Mechanical 
Engineer of the London & Northwestern Railway, designed 
me built a simpie eight-coupled coal engine for heavy miner- 
al and - traffic, and a few months subsequently he turned 
out a similar engine on his compound principle, and of which 
we give an illustration on page 516. 

It will be noticed from the illustration, and also from the 
particulars given below, that the boiler of the compound en- 
gine is of the ordinary type, and not of Mr. Webb’s patent 
we chamber type, with which the simple engine was 

tted. 

All three cylinders work on to the same axle, which is built up 
of three pieces after the style of a marine crank shaft, the mid- 
dle throw being of cast steel. 
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Mr. Webb decided, in order to determine the relative ad- Compound Soriae.: 
vantages and suitability of compound 2s. simple engines for — a! 
working mineral and ordinary goods traffic, to test these two | Distance between centers of wheels... .. pA fey 
engines as nearly as possible under identical conditions. The - REDE 4s Silla, Joy" 
trials were made on April 1 last, and by the courtesy of Mr. | VV S08F.-..--- -----.000 veeeseeeeens i L.P. Webb's t oy 
Webb we are able to publish the following particulars of them: | pojzer- 

Two trains were used, composed of loaded coal wagons and Length of barrel we 1 6 
the necessary brake-vans, which were all carefully weighed | [Length between tube piates........... 19’ 4"? 4’ 10° and 8’ 1" 
previous to the trials. No. 1 train consisted of one dynamome- Mean diameter of barrel........ ..... 4’ 3" 4 3" 
ter car, 52 loaded wagons and three brake-vans—total weight, oe < = from rail. ......... v Rf 7 ine” 
695 tons, 18 cwts. 2 qrs. 14 Ibs. No. 2 train was made upin |  Hjiameter of tubes, ouiside |... 1%" Pag 
the same way, except that in the place of the dynamometer Work. press., Ibs. per sq. in.......... 1%5 10 
car a loaded wagon was added, equal to the weight of the car 
—the total weight of this train being 690 tons, 16 cwts. 1 qr. | “eatng surface: 
pad — weights in both cases are exclusive of engine VPHPODOK . ccccnccccccccccccccccnseves 114.7 sq. ft. {i 
and tender. TERA dk deibasiionted 20% +<snedyeqhen ds 1,374.3 “ : 

In carrying out the trials, both trains were marshaled side Combustion chamber.................. 1 
by side on the main line opposite to the South Junction signal- a 
box at Cosme, the engines were _ attached —the cimpoand Total .. ... 1,460.0 eq. ft, 1,274.6 
engine to No. 1 train with the dynamometer car and the non- 
compound engine to No. 2 train, each engine having the same —_ shaioannn, to heating surface... oe a 


amount of fire in the box, the same height of water in the 
boiler and steam up to full working pressure, 160 Ibs. and 175 
lbs. respectively. 


Maximum weight of engine in working order : 


Tons, cwt. qrs. Tons. cwt. qrs. 

Both trains were started and ran side by side to Stafford, On the leading wheels SRE RENTERS Z is 40 % it ‘ 0 
instructions having been previously given to the drivers to te an Craving wheels... «...2..+-+ 
keep the engines level with each other. On arriving at Stafford “a ee. = + le 
the engines were turned and re-attached to their respective —_—__ oneness 
trains, which they worked back to Crewe, side by side, as be- Total... eee.e vee ceeeeves 9 65 «(0 #9 10 «(0 
fore. The engines were then changed from one train to the to. doth dagines : 
other, and two more trips run to Stafford and back in exactly apse: : ro we séen‘oit 
the sime way as the two previous ones, so that all the condi. |  Gamacleyet tender. ons -oe-sveorsre ggg MM BM 
tions of working were the same for both engines. The coal Total length of engine....... Aa I "ov 4 
used, which was ‘‘ South Wales,’’ was carefully weighed, that “oe SS and tender,...........++. 51’ 934" 


for ‘‘ lighting up’’ and raising steam being kept separate from 
that which was used during the different trips, the latter for 
convenience being put into bags weighing 84 lbs.each. Every 
care was taken to insure the perfect accuracy of all Lsanl ya 
ticulars taken during each trip, an assistant being stationed on 
each engine to take the steam pressures, measure the quantit 
of water used, and note the number of bags of coal used. 
Indicator diagrams were taken simultaneously on each engine 
at intervals going up the banks on all the trips, and the pull 
on the engine draw-bar: and the speeds were accurately regis- 
tered in the dynamometer car. 

At the end of the trials only a small fire was in each of the 
fire-boxes, the water level in the boilars being the same as at 
the start. 

Appended is a detail statement showing speeds, coal con- 
sumption, weight of trains, etc. : 





— Railway Engineer. 
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THE LABOR QUESTION. 





At the annual Trades Union Congress, held in Norwich, 
England, the following resolution with regard to technical 
education was adopted : 

“That this Congress, while admitting that great and good 
work has been and is still being done by the establishment of 
technical classes in various localities throughout the United 
Kingdom, with a view of assisting in the better education of 
our handicraft and artisan workpeople, is of opinion that no 
others than apprentices. and workpeople who are working at 














Engine 2524. Engine 50. Economy ¢ of 
SuMMARY OF RESULTS. Non-compound. Compound. the Compound. 
Mean weight of train, including engine and tender.......... cnbaghabea coacecheaawetaaks 768.85 tons 767.565 tons 
. pat ge <', shhtgsebeud~ veeaqdenkecuddekeuaacseted 693.25 ‘* 691.715 ** 
Ratio of weight of engine and tender to weight of train. ..................eee0e ceeeeeee: 1 to 9.17 1 to 9.12 
Namber of axles im train. ........ccccccccccccccccteccoessccccccseeecesnsccescsteresscees 120 120 
Mean speed....... vadiblnbitihdere: ditt ghty< aed teuddenaddedkinwk tng tee apebhe ou <haetannnl 17.74 m. per hour 17.74 m, per hour 
oo 5 cana, in caghcesteteseeistmdddusene an: dnctegnn.cnensontamnade 66ame Bie iy ae a 
Total — OF BOGE WEIS: .5 5 00s oes) 5 e5e Fecadvath bhs dour obUiiwat Vake buat 6tdacbasucdgdnal 96 miles 96 miles 
Weight of coal charged in fire-box for lighting up and raising steam......... .........-. 9c. 1q. 3Ibs. 9c. 1q. 3Ibs. 
Weight of coal consumed on _— ial, see oii SNe elon Dock «cap apadas newness Baas 2t. 12c. 0q. Olbs. 1t. 19c. 3q. 10lbe. 23.38 
Total weight of coal consumed including steam raising...............-eeeeee eee eeee eens &t. 1c. 1q 3ibs. 2t. 9c. Oq. 13lbs. 19.84] 
Consumption of coal, excluding steam raising. ........ 0.2.2... 0-ccceeeeeeeseteeeeeee cece 60.66 Ibs. per mile 46 48 ibs. per mile 23.383 
aN “« “ including  “ mate SPP eee ree pee een ee Mee Tee: 9S RS: > a 19.84 | 
Total quantity of water evaporated .............ccceeee ctece cece ccecceereccecesrereneeee 5,452 gallons 4,112.5 gallons 24.5 
Water evaporated per Ib. of coal, excluding steam raising................. ..seseeee eee 9.36 Ibs. 9.21 lbs, 
née my - = inclading “ De ee pace ccecietsge el Shae cateeeee 7.94 “ 7.47 ** 
Total number of ton miles including weight of engine and tender .....................45 73,809 6 13,686.24 
“ we > tale i AS eee ee b wnsbine <aite 66,552.0 66,404.64 
Consumption of coal per mile per ton of train, weight of engine and tender included : 
(a) Excluding raising of steam......... 02. .-seeceeeeeeeecescccccenceceeeece © peeves 1.262 0z. -969 oz. 23.2 
(0) Including = WOE F | Se FEL. Sadetberaey dowed sed vaks datvesdeseetinicances 1,487 oz.° 1.194 oz. 19.7] 
Consumption of coal per mile per ton of train, weight of engine and tender excluded : 
(a) Excluding raising of steam............cccsccccees coess coccensecccsceccce ses 1.4 oz. 1.075 oz. 23.2 
(6) Including . MF. chek boceu 64. 004000 Rance ebb0ensbecsuasdsbhegsnaateeg 1.65 1,325 oz. 19.7 
Maximum pull on draw-bar at starting..............ceeeee cee ce eeeee eee teneeeeeeee tee 10.75 tons 11.5 tons 
7 alee "* WDDS RUNNING «<<: sie's o's weeds s coeceecseesessige cece sabasuen 7.25 tons 6.6 tons 
Highest indicated H.P. developed............ccsccscsccccesccccrsccccnescccceececcesecess 608 6 656 
Steepest Gradient ..........cccccsccccccccccsssccccccvcceccesecccsevecccececossecees ae lin 177 











* Note —The slight difference in the mean weight of the two trains was caused by several wagons in one of them having to be removed at the end of 
the second trip (Stafford to Crewe) owing to hot axles, and fresh wagons put in their places. On being weighed subsequently the fresh wagons were 
found to be rather lighter than those which had been taken off. 





The most important particulars of the two engines are as | the various trades taught should be allowed to attend such 


follows : classes. ’” | 
Compound Simple It seems almost inconceivable that any body of men outside 
Bagine. —. of an asylum should think that such a resolution could, at the 
phy LE :. ‘a ca as dadhen ike sacra Eeaie 40° x 24: 193" X 24" present stage of the world’s history, be enforced. It appar- 
ims... 4’ 514" 4 5%" ently means that no parent could send his son to attend a trade 
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school unless he is first indentured as an apprentice. The 
trades unions limit the number of apprentices to be taken by 
employers, and then say, ‘‘ You shan’t go to a trade school 
ess you are an apprentice ; and we won't allow you to be- 
come one.’’ That would be the worst kind of tyranny, and 
should be resisted even by fighting against it if need be. 


A NATIONAL FREE LABOR ASSOCIATION. 


An association with this title has been organized in Eng- 
land, the semi-annual report of which has recently been led. 
which explains that the objects of the organization are : (1) to 
maintain freedom of labor ; (2) to stop senseless strikes, and 
®) to improve the relations between employers and employed. 

ence the true aim of the association is ‘‘ to protect the gen- 
eral body of labor from the tyranny and dictation of socialistic 
trade-union leaders.” ‘‘ For some time it has been evident,” 
write the Executive Committee of the association, ‘‘ that the 
methods adopted by the new trade-union leaders were effectu- 
ally alienating public sympathy and creating a powerful cur- 
rent of adverse popular sentiment ; and, encouraged by these 
signs, the victims of oppression have plucked up courage and 
are banding themselves together in their own defense. That is 
the meaning of the National Free Labor Association. It seeks 
not to break up trade unionism, but to protect workmen against 
the instruments by which the trade-union leaders have striven 
to force unionism upon men who preferred to be without it ; and 
we know that our protest will not be offeredin vain. To trade 
unionists the National Free Labor Association is a grave symp- 
tom. It would be serious if it were the revolt of a minority, 
but it becomes ominous when it is remembered that it is the 
revolt of a majority. Suppose, now, that free labor, being 
united, should wipe off old scores in trade-union coin. Sup- 
pose, for instance, non-unionists should decline to work in this 
factory or in that shipyard until all unionist labor had been 
cleared out ; what would be the position of the minority then? 
We are far from wishing to impute unworthy motives to the 
men who have used against their fellows a weapon which ex- 
perience has invariably proved to be double-edged. On the 
contrary, we are sure that the more honest labor leaders were 
animated by the best intentions ; but they pursued a policy 
which was not only unjust to those who disagreed with them, 
but which was actually destructive to the cause they were de- 
sirous of advancing. ishing to secure better terms for labor, 
they have only succeeded in driving capital into combination 
and free labor into a defensive and defiant organization.”’ 

The Executive Committee claim that they are able to look 
back with considerable satisfaction on the labor of the past six 
months. During that period the necessity for the existence of 
such an organization has again been demonstrated, perhaps 
more clearly than ever before, because ‘‘ on five separate occa- 
sions a deliberate attempt has been made by certain sections of 
the labor party to crush out of existence or t6 starve into sub- 
mission those bodies of workmen who have hitherto preferred 
to remain outside of the movement known as the new trade 
unionism.”’ But for the existence of an organization of this 
kind ‘‘ the views of non-union labor on each of those occasions 
would have been absolutely unrepresented, and the interests 
of the very large majority of workmen would have been sacri- 
ficed to the demands of the socialist leaders, who now claim 
to represent the trade-unionist workmen of this country.” 
There are now many organized bodies of non-union workmen 
scattered throughout the country, such as the employés of the 
London & Northwestern Railway Company, of the Elswick 
Works, of the South Metropolitan Gas Company, and many 
others ; but there has hitherto not been any central association 
or organization which represents the views and guards the in- 
terests of non-union and free labor generally, and to perform 
this work, so much needed, is the sole aim of the executive of 
the association. The committee are of opinion that ‘“‘ the con- 
flict between capital and labor has by no means reached its 
climax yet, for recent troubles in America point to develop- 
ments in strike warfare which this country has fortunately not 
attained to; but if masters will only act unitedly, and stand 
by one another, as the federated trade unions are now doing, 
and, above all, if they will suppert and protect from injury 
those of their employés who are totally at variance with the 
present policy of the new trade unionism, we feel certain that 
the party which depends for its forces upon intimidation, class 
hatred, and violence will receive a complete overthrow, for 
the great bulk of the working classes are completely sick of 
the meddlesomeness and tyranny which characterize the trade- 
union officials of the present day.”’ 

The report finally refers to the action taken by the execu- 
tive to resist the proposal of the London Trades Council that 
the Metropolitan Asylums Board should insert in every build- 
ing contract given out by them a clause preventing the em- 
ployment of non-union workmen. After hearing a deputation 





from the association, the Board, by a majority of 12, rejected 
the trade-union ee “This, again,” the committee 
state, ‘‘ is a striking instance of the impertinent proposals now 
emanating from the trade-union leaders, and of the need to be 
constantly on the watch, lest on such occasions the interests of 
non-unionists should be entirely overlooked. It also proves 
that free labor has generally the best of the argument when 
the matters in dispute are arbitrated’ upon by a fearless and 
impartial tribunal.” 


SUCCESSFUL CONCILIATION. 


A remarkable agreement has just been effected between the 
Tyne, Wear, Tees and Hartlepool ship-builders and the execu- 
tive council of the Boiler-makers’ and Iron and Steel Ship- 
builders’ ot aga one of the most important trade unions in 
Great Britain. In respect to wages, it sets forth that no gen- 
eral alteration shall be made until after 6 calendar months have 
elapsed from the date of the last alteration, and no single 
alteration can exceed 5 per cent. Four weeks’ notice in writ- 
ing is to be given. Previous to such notice being given by 
either side, a request for a meeting between the associated em- 
ployers and the Boiler-makers’ Society must be given by the 
party intending to give notice ; this meeting to be held within 
14 days after the receipt of the request. Failing agreement 
during the month's notice, the notice may be extended to any 
time not exceeding another month, if acceptable to both par- 
ties ; but, whatever the settlement may be, the advance or re- 
duction (if any) will begin from the expiration of the first 
month’s notice. Should a settlement not be effected, the ques- 
tion may be dealt with as may seem best. Sectional or indi- 
vidual disputes, in the first instance, are to be referred to the 
society’s officials and the employer or his representatives. If 
any dispute takes place respecting the price of work, the job 
is to be proceeded with as on piece, and, whatever the price 
may be when the dispute is settled, the same will be paid from 
the beginning of the job. Failing a settlement by ordinary 
means, the terms of settlement are to be adjusted by a com- 
mittee representing employers and the Boiler-makers’ and Iron 
and Steel Ship-builders’ Society within 14 days. Power is also 
given to each side to ask for a revision of rates in certain con- 
tingencies, and it is stipulated that work in all cases shall be 
proceeded with without interruption pending the settlement of 
a dispute, whether as to prices or otherwise. A standing com- 
mittee of three on each side (exclusive of the delegate on each 
side) is to be appointed for each river to consider local dis- 
putes. The scheme is to be tried for a period of 5 years, to be 
afterward terminable by 6 months’ notice on either side. The 
result of the voting by the men upon these proposals was as 
follows : For, 15,950 ; against, 11,840 ; majority for, 4,110. 


ARBITRATION, COMPULSORY AND VOLUNTARY. 


Some time ago the editor of the New York Sun asked the 
Indianapolis Sentinel how it would like to be forced to arbi- 
trate, and forced to accept the result, supposing that its em- 
ployés should ask to have their wages raised when it was mak- 
ing no money or actually losing money ; and the Sentinel re- 
plied by giving this form of contract which it makes with its 
ied 7a a gers union : 

** Any and all disputes or disagreements that cannot be set- 
tled by the parties directly concerned shall be referred to an 
arbitration committee made up as follows : One member to be 
chosen by the Sentinel Company, one by the Indianapolis 
PE Se pee Union No. 1. If these two thus chosen agree, 
their decision shall be final ; if they are unable to agree, then 
they shall select a third person to act with them in hearing and 
determining the matter at issue. The decision of a majority 
of the committee thus constituted shall be final and binding 
upon all the parties hereto. Pending the deliberations of the 
committee in the settlement of differences as herein provided 
there shall be no strike or lockout in the Sentinel office.’’, 

To this the Sun replied : 

‘“* The Sentinel’s plan is not compulsory arbitration, but arbi- 
tration by consent of both parties. Weare glad to believe that 
this arrangement has worked well in the Sentinel office. At 
any moment, however, there may come so radical a difference 
between the views of the two parties, or so one-sided a decision 
by the arbitrators, that the plan will break down. Nor is a 
one-sided decision necessary to produce that result. A com- 
promising decision may make the parties just as hot. Persons 
convinced of the absolute right of their claim are not necessa- 
rily reconciled to getting one-half of it. .. . Suppose there 
was a system of true compulsory arbitration, that there were 
courts of arbitration able to enforce their decisions as United 
States courts now are. How long would employers or work- 
men put up with a system that put the regulation of wages 
and profits and losses into the hands of third persons? How 
long could business stand such asystem? But, of course, 
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there can be no such thing under our present form of govern- 
ment. As a matter of fact, mighty few persons want such a 
system.”’ 

*The editor of the Sun also asks, very pertinently, how an 
unsatisfactory decision, either against the employers or the 
men, is to be enforced. Still it is not apparent why arbitra- 
tion should not be resorted to in cases in which it will work 
because there are some other imaginary conditions in which it 
would not work. 
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CONTRIBUTIONS TO PRACTICAL RAILROAD 
INFORMATION. 





Chemistry Applied to Railroads. 





SECOND SERIES.—CHEMICAL METHODS. 





XI—METHOD OF DETERMINING IRON IN COM- 
MERCIAL SPELTER. 





By C. B. DupLey, Cuemist, anpD F. N. PEAsE, AssIsTANT 
CHEMIST, OF THE PENNSYLVANIA RAILROAD, 





(Copyright, 1891, by C. B. Dudley and F. N. Pease.) 





(Continued from page 453.) 





OPERATION, 


Put 10 grams of coarse borings or chips in a beaker holding 
about 300 c.c., and 100c.c. of dilute sulphuric acid. Cover with 
a watch glass and allow to dissolve. When solution is complete 
add 100 c.c. of distilled water, and then pass through the Jones 
reductor, or its equivalent, and add through the reductor 
about 200 c.c. more of distilled water. Then titrate in the re- 
ductor flask with standard permanganate of potash. 


APPARATUS AND REAGENTS. 


The reductor shown in fig. 1 seems to work equally as well 
as the more elaborate apparatus. The cut is about one-fourth 
the actual size. As will be seen, the glass tube is fitted with 
two rubber stoppers, the top one of which holds the funnel, 
and the bottom one a small tube, which tube also fits tightly 
into the rubber stopper in the flask. Next to the bottom 
stopper is a disk of perforated platinum ; then a layer of 
about 4 in. thick of glass wool; then a layer of asbestos 
about 4 in. thick ; then a layer of glass wool about } in. thick, 
and then the tube is nearly filled with powdered zinc. The 
glass wool may be obtained from Bullock & Crenshaw, 528 
Arch Street, Philadelphia, Pa. The powdered zinc used is 
that which will pass through a 20-mesh sieve, and will not pass 
through a 80-mesh sieve. It may be obtained from Baker & 
Adamson, Easton, Pa. , 

The dilute sulphuric acid is made by adding 20 c.c. of C. P. 
sulphuric acid 1.84 specific gravity to 80 c.c. of distilled 
water. 

The permanganate of potash solution for titration is made 
as follows: To one liter of water add two grams of crystal- 
lized permanganate of potash, and allow to stand in the dark 
not less than a week before using. Determine the value of 
this solution in terms of metallic iron. For this purpose 150 
to 200 milligrams of iron wire of mild steel are dissolved in 
dilute sulphuric acid [10 c.c. of strong C. P. acid to 40 c.c. of 
water] in a long-necked flask. After solution is complete, boil 
5 to 10 minutes, then dilute to 150 c.c., pass the liquid through 
the reductor and wash, making the volume up to 200 c.c. 
Now titrate with the permanganate solution. It is of course 
essential that the amount of ironin the wire or soft steel 
should be known. The standard in use in the Pennsylvania 
Railroad laboratory is a mild steel in which the iron is known 
by determining carbon, phosphorus, silicon, sulphur, man- 
ganese and copper, and deducting the sum of these from 100 
per cent. Not less than two independent determinations 
should be made, and three are better. The figures showing 
the value of the permanganate solution in terms of metallic 
iron should agree to a hundredth of a milligram io the differ- 
ent determinations. A very satisfactory method of making 
and keeping permanganate of potash solution is as follows: 
Have a large glass bottle holding say eight liters, and two of 
half the size. Paint the outside of these bottles with several 
coats of black varnish or paint. Fill the large bottle with the 
standard solution, and after it has stood a proper time fill one 
of the smaller bottles from it without shaking, and standard- 
ize.3, At the same time fill the second small bottle and refill 


the large one. When the first small bottle is exhausted stand- 
ardize the second one and fill the first from the stock. When 
this is exhausted standardize the first again and fill the second 
from stock, refilling again the stock bottle, and so on. By 
this means a constant supply of sufficiently matured perman- 
ganate is always available. Of course, if the consumption is 
very large, larger bottles or more of them: may be required. 
Since changes of temperature affect the volume of all solu- 





Fig. 1. 


tions, it is desirable that the permanganate solution should be 
used at the same temperature at which it was standardized. 


CALCULATIONS, 


The soft steel used in standardizing permanganate of potash 
solution in the Pennsylvania Railroad laboratory contains 
99.27 per cent. metallic iron ; .1498 gram of this contains, 
therefore [.1498 X .9927] .1487064 gram of metalliciron. This 
requires 42.9 c.c. spemengrnate solution, or one ¢.c. of per- 
manganate solution is equal to [.1487064 -+ 42.9] .008466 metallic 
iron. The numberof c.c. of permanganate used multiplied by 





this figure shows the amount of metallic iron in 10 = of the 
~zinc,-and 100 grams or the percentage will be 10 times this 
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amount, This may be briefly stated as follows : Multiply the 
number of c.c. of permanganate used by the value of one c.c. 
of the permanganate expressed in grams of metallic iron, and 
then move the decimal point of the product one place to the 
right. The result will be the pereentage of metallic iron in 
the zinc. Thus, if one c.c, of the permanganate is equal to 
0.003466 gram of metallic iron, and 2.4 c.c. are used, the per- 
centage of iron in the zinc will be [0.03466 x 2.4 = .00831] 
0.0831 per cent. 


NOTES AND PRECAUTIONS. 


It will be observed that this method dissolves the iron along 
with the zinc in sulphuric acid, makes sure that the iron is all 
in the protoxide form, and frees the solution from possible im- 
purities by passing it through the reductor, and then measures 
the ungge of iron by means of standard permanganate of 
potash, 

It may be thought that since the iron goes into solution in 
presence of such a large amount of metallic zinc, it is not es- 
sential to pass the liquid through the reductor. But careful 
comparative tests indicate that even though the zinc is dis- 
solved in a flask, with every precaution to exclude the air, the 
same results are not obtained if the reductor is not used. This 
is apparently due to metallic lead and possible traces of car- 
bon, which the reductor removes, and which, if the reductor 
is not used, remain in the solution and use up a little per- 
manganate. Filtration without the use of the reductor is be- 
lieved not to be as satisfactory, on account of danger of oxida- 
tion of some of the iron by exposure to the air. 

The description and measurements given along with the cut 
will perhaps enable any one to make a suitable reductor for 
themselves. If a tube about 1 in. in diameter is used, and the 
powdered zinc does not reach to within 3 or 4 in. of the top, 
the funnel and its cork may be left off, the liquid being poured 
into the tube direct from the beaker. In this case the bub- 
bling difficulty mentioned below does not occur. Of course 
the tube above the zinc not be filled so full of liquid 
that the disengaged hydrogen bubbles will throw any of 
it out. The layer of asbestos serves as a filter and removes 
from the liquid, as before mentioned, material that uses up 


permanganate. After the reductor has been used a little a / 


black line at the top of the layer of asbestos shows this mate- 
rial quite plainly. A reductor made of glass wool alone with- 
out a filter in it below the zinc, is apt to give erratic and dis- 
cordant results. There is considerable evidence that without 
the filter minute fragments of zinc, so small as to escape ready 
detection, pass through the reductor, of course producing error 
in the subsequent titrations. If the layer of asbestos is too 
thick or is packed too hard the flow may be too greatly retard- 
ed. A hard-packed layer of asbestos 3 in. thick makes a re- 
ductor almost unusable even with quite strong suction. It is 
essential before using the reductor to pass two or three blanks 
through, containing all the materials except the substance 
being analyzed, and then titrate these blanks. The last two 
blanks should agree exactly, and the amount of permanganate 
used up by the last blank should be deducted from the final 
figure obtained on titration of the substance being analyzed. 
This preliminary preparation of the reductor is essential after 
anew charging with powdered zinc, and also equally essen- 
tial after the reductor has stood idle even over night. The 
rate at which the material passes through the reductor can be 
controlled somewhat by the suction. The apparatus is very 
efficient, and there seems little danger of too rapid a rate, but 
it is of course essential that the reduction should be complete. 
In case of incomplete 1eduction pass the liquid through the re- 
ductor again. If the rate is somewhat slow and the solution 
being reduced somewhat warm, hydrogen gas enough may be 
generated to throw some of the liquid up against the sides of 
the tube above the zinc, and also bubble up through the liquid 
in the funnel. Care should be taken that this latter does not 
result in loss, and that the liquid adhering to the sides of the 
tube is removed by the subsequent washing. 


- 
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ACCIDENTS TO LOCOMOTIVE ENGINEERS AND 
FIREMEN. 








Tue object of publishing tkis monthly list of accidents to 
locomotive engineers and firemen is to make known the terri- 
ble sacrifice of life and limb that is constantly going on roger 
this class of people, with the hope that such publications wil 
in time indicate some of the causes of accidents of this kind, 
and to help lessen the awful amount of suffering due directly 
and indirectly to them. If any one will aid us with the infor- 
‘mation which will help make our list more complete or correct, 
or who will indicate the causes or the cures for any kind of 
accidents which occur, they will not only be doing us a great 





favor, but will be aiding in accomplishing the object of pub- 
lishing this report, which is to lessen the risk and danger to 
which the men to whom we intrust our lives are exposed 
The only, or the chief source of information we have, from 
which our repoft is made up, is the newspapers. From these 
the following list of accidents, which occurred in September, 


has been eup. Of course we cannot report those of which 
we have no knowledge, and doubtless there are many such. 


ACCIDENTS IN SEPTEMBER, 


Philadelphia, Pa., September 1.—A freight train on the 
Philadelphia, Wilmington & Baltimore Railroad struck a coal 
wagon at the corner of Twenty third and Chestnut streets this 
morning. The train was wrecked and the fireman and the en- 
gineer were badly injured. 

Halifax, N. 8., September 1.—The oldest locomotive driver 
in Canada was crushed to death at Westville to-day by the 
wheels of his locomotive. 

Pine City, Mich., September 2.—A train filled with fugi- 
tives from Hinckley was burned near here to-day. Engineer 
Root remained on the engine, assisted by his fireman, who 
kept him soaked with water, and backed the train away from 
Hinckley and to a point where the refugees were enabled to- 
escape. Both engineer and fireman are severely burned. 

Jersey City, N. J., September 2.—Thomas an, an engi- 
neer on the Lehigh Valley Railroad, while switching cars on a 
car float this morning, was frightened by the gang chain, - 
ing one side of the bridge, giving way ; he jumped from the 
locomotive, striking the bridge and receiving serious internal 
injuries, 

Grand Rapids, Mich., September 2.—A Chicago & West 
Michigan passenger train ran into a herd of cattle north of 
here to-day. The fireman, John Kabe, was killed by being 
crushed under the engine. 

Marquette, Mich., September 3.—A train on the Milwaukee 
Northern was wrecked near here to-day. Engineer Fred Alm- 
quist was killed. The wreck was caused by forest fires burn- 
in g, the ties and warping the rails. 

olumbus, O., September 4.—A runaway train, consisting 
of eight loaded coal cars on the Big Four Railroad, ran into 
and collided with a Baltimore & Ohio passenger train at Ot- 
tantangy River bridge to-day. It is reported that a fireman 
was killed. Engineer Smallwood was severely injured. 

Utica, N. Y., September 4.—The bursting of a water gau 
on the Rome, Watertown & Ogdensburg Railroad severely 
scalded the engineer, L. C. Allen, on the right side of the face 
and neck. 

Wilkesbarre, Pa., September 6.—The connecting-rod on a 
locomotive, on the Lehigh Valley Railroad, of a fast freight 
train broke here to-day. Wallace Reed, the fireman, ——— 
from the train, sustaining internal injuries, which will proba- 
bly prove fatal. 

Arcadia, Wis., September 6.—A freight train on the Green 
Bay, Winona & St. Paul Railroad ran into a burning bridge 
north of here to-day ; the bridge gave way, and the engine 
with 18 cars was wrecked. The engineer onl fireman jumped, 
but were slightly injured. 

Bakersfield, Cal., September 7.—A collision occurred be- 
tween a passenger and freight train on the Southern Pacific 
Railroad at this point this morning. One of the firemen had 
two ribs broken, and the other was bruised. 

Staunton, Ill., September 7.—A freight train broke in two 
at this point to-day while on a side track, part of it running on 
to the main line ; this was run into by a fast mail train on the 
Wabash Railroad. Engineer Flanning was severely scalded 
and had his legs broken. his foot 
broken and was scalded. 

Bound Brook, N. J., September 8.—During a dense fog this 
morning there was a rear-end collision of a freight train on the 
Central Railroad of New Jersey at this place. The engineer, 
Thomas A. McQueen, was seriously injured, if not fatally so. 

Raton, N. M., September 8.—An express train on the Atchi- 
son, Topeka & Santa Fé Railroad was ditched at Dillon Junc- 
tion this afternoon. Engineer Pat Doyle was cut about the 
head and bruised in the hip and shoulder. The fireman, Joe 
Meaden, was slightly bruised about the head and body. 

Lock Haven, Pa., September 8.—There was a col be- 
tween a freight and work train on the Philadelphia & Read 
Railroad near here to-day. Engineer and fireman were killed. 

Barrington, Ill., September 9.—A passenger train on the 
Chicago & Northwestern Railroad ran into a coal car at this 
point to-night. Engineer Stearns was injured, but not seri- 
ously. Fireman McMann, however, was instantly killed. 

Clinton, Ill., September 8.—A wreck occurred on the Terre 
Haute & Peoria Branch of the Vandalia Line, in which Engi- 
neer J. Williams was instantly killed. Cause of the wreck was 
eattle on the track. 


C. A. Samms, fireman, 
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North Adams, Mass., September 9.—There was a rear-end 
collision between two freight trains in the Hoosac Tunnel to- 
night, in which Charles C. Clapp, engineer, and Charles Fraser 
were veh injured ; Clapp being bruised about the body, 
with internal injuries, and Fraser was scalded and suffered a 
fracture of the pelvis ; his hands were badly scalded by es- 
os steam ; it is thought also that his skull is fractured ; 
it is probable that he will not recover. 

Fairbury, Ill., September 9.—A mail train on the Wabash 
Railroad was ditched near America this afternoon. A.C. Mil- 
ler, engineer, was killed, and a fireman named Gilman re- 
ceived injuries from which he cannot recover. 

New Orleans, La., September 9.—An excursion train on the 
New Orleans & Southern Railroad jumped the track at Floris- 
saint Plantation to-night for some reason. The engineer, 
David Crawford, was fatally crushed. ; 

Chillicothe, Mo., September 10 —A cattle train on the Han- 
nibal & St. Paul Railroad ran into a bull lying on the track 
neat here to-night. Engineer Frank Worts was fatally in- 
poet ; he was under his engine an hour before he was extri- 
cated. 

Baltimore, Md., September 11.--A collision occurred be- 
tween the express train and yard engine on the Northern Cen- 
tral Railroad at this point to-day. Engineer Reed and Fire- 
man Rice, on the passenger train, were hurt, but not seriously. 

Cambridgeport, Mass., September 12.—A collision took 
place between two contractors’ engines at this point to-day, in 
which one engineer got entangled in the wreck and had his 
Bs jammed ; the other engineer was cut about the cheek. 

oston, Mass., September 12 —An engine on the Old Colony 
Railroad ran through an open drawbridge near the Kneeland 
Street Station today. The engineer and fireman jumped and 
escaped with slight injuries. 

Duluth, Minn., September 14.—An ore train on the Duluth, 
Missabe & Northern Railroad struck an ox this side of Virginia 
this morning. The fireman, John Murphy, was slightly in- 

ured. 
} Bessemer, Mich., September 18 —Engineer John Kafer was 
instantly killed, and his fireman, Paul Scheffer, fatally injured 
4 the complete apectting of a switch engine in the Wisconsin 
entral Railway yard. The accident was caused by running 
over a cow. ; 

Gorin, Mo., September 18.—An attempt was made by rob- 
bers to hold up a train on the Atchison, Topeka & Santa Fé 
Railroad near here to-day. The robbers were repulsed, but 
re before they had wounded Engineer Prescott in the shoul- 

er. 

Moberly, Mo., September 18.—An engine hauling an express 
train on the Wabash Railroad became unmanageable near 
here to-day and ran away for a considerable distance until it 
was derailed. Frank Kerlser, the fireman, was thrown from 
the cab and fatally hurt. 

Redwood, Cal., September 18.—A passenger train on the 
Southern Pacific Railroad ran into a freight train at Belmont 
this morning. The engineer of the passenger train was badly 


hurt. 

Knoxville, Tenn., September 18.—Thomas W. Carter, an 
engineer on the Knoxville, Cumberland Gap & Louisville 
Road, fell off an engine and was instantly killed to-day near 
Lonesome Valley. 

Philadelphia, Pa., September 18.—James Boyle, an engi- 
neer on the North Penosylvania Railroud, was thrown from 
his engine to-day, receiving severe injuries about the head and 


legs. 

Tiktrtoton, Del., September 20.—The crown sheet of an 
engine on the Delaware Railroad blew out here to-day. En- 
gineer John Parsons and Fireman Albert C. Dunn were scald- 
ed by areening steam ; Parsons also had his left side scalded. 

Fraserville, Ont., September 22.—A Grand Trunk freight 
train was wrecked near here this morning. The engineer and 
fireman were killed. Caused by a cow being on the track. 

Buffalo, N. Y., September 22.—A collision occurred be- 
tween a freight train and a derailed car two miles west of this 
city thismorning. Fireman Lampkin was considerably bruised 
about the head and shoulders. 

Mason City, Ia., September 22.—A collision occurred be- 
tween a freight train and a runaway box car that had been 
blown on a main line from a side track on the Chicago, Mil- 
waukee & St. Paul Railroad near Algona ; the'fireman, Charles || 
McAldoon, was seriously injured, and Engineer Humphrey 
was slightly injured. 

Indianapolis, Ind., September 22.—Charles Howard, a fire- 
man on the St. Louis Division of the Big Four Railroad, fell 
asleep on the track near here to-day ; he was struck by a pass- 

train and killed. 





ramento, Cal., a 23.—The boiler head on a loco- 
motive of a freight non the Union Pacific Railroad blew 








out while passing through the snow sheds to-day. Engineer 
Warren was injured, and Fireman Charles Lipscom 
hurt so that he died a few hours after the accident. 

Albany, N. Y., September 24.—C. Addison Edwards, an 
engineer on the New York Central & Hudson River Railroad, 
while examining the eccentrics of his engine, was run over b 
his locomotive, being struck by the switching engine. His 
arm was so badly crushed that it had to be amputated. 

Wilmington, Del., September 27.—John Shields, a fireman 
on the peace gee Wilmington & Delaware Railroad, had 
his — severely cut, by thrusting it through the window of 
the cab. 

Hoboken, N. J., September 28.—Fred Wyman, a fireman 
cn the Delaware, Lackawanna & Western Railroad, had his 
legs cut off and was otherwise badly injured by an engine ; he 
jumped from one engine in front of another and was caught. 

Boston, Mass., September 28.—A connecting-rod on a loco- 
motive hauling an express train on the New York, New 
Haven & Hartford Railroad broke this morning. Dennis 
Conklin, the fireman, was injured by a flying bolt. 

Portland, Ore., September 28.—An engine on the Northern 
Pacific train backed off a ferry boat at Kalama to-day. Peter 
Cramer, the fireman, was carried over with the engine and 
drowned. 

Anderson, Ind., September 29.—A woman signaled a north- 
bound freight train of the Michigan Division of the Big Four 
Railroad, warning them of danger on the track to-day. The 
engineer, Crowley, in reversing his engine was severely in- 
jured. In throwing the reverse engine back it slipped, and 
flying forward struck him a violent blow in the side, breaking 
three ribs and fracturing two others. 

Our report for September, it will be seen, includes 48 acci- 
dents, in which 9 engineers and 11 firemen were killed, and 25 
engineers and 19 firemen were injured. The causes of the 
accidents may be classified as follows : 


Boiler explosions............. Pa eo ght re ae 2 
Broken connecting-rod ............0. cccccecesee 2 
PU ec cee ch Sede s: os aunty okacoeae 1 
CR PPI, ook cc ccencesscssecidesenes 1 
SE Ss whore oa Caneel ons s'e's n00 Seous cops 7 
Ne ea Grol dius iC cha dicpesccnsaenreesess 8 
NI swing bikcccn cia cdegbectsesinsee 1 
Derailments.......... SeeEW AS Es a Rta mint eee ope ves 
SE EI, ogo vods ac ncecceccvtseese 2 
EEE co. oy panos cc sue ow auedceess 1 
TG ae Cal ac Sun on Ao 04 Sats wean ne be mx 2 
Sumter THOR CABIN... ows. cece tcc ccees 1 
IE SUE 6 kv ixayacessees cvenbeosse 1 
Nas Ueisc ewe. es ans 00855 eos cod 1 
I iia bee 60.56) so<6ct4ee8ansse%asen 4 
TRS case edb Gpucdsceuee Se on dance’ 1 
Re. Sati ecks tiaese, 840 che ware h bn 4 
ea ang ia ands xe eo iA anee be aoa te aess 1 

a sand enst hind big tic tadckakonnbones 43 
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PROCEEDINGS OF SOCIETIES. 





Engineers’ Club of St. Louis.—The regular meeting was 
held on September 19, at which Mr. E. A. Hermann read a 
paper on Reconstruction and Improvement Work on Rail- 
roads, The paper was a general résumé of work that must 
necessarily be p se in reconstruction where the original was 
done cheaply or poorly executed. He calls attention to the fact 
that the improvement in rolling stock was usually in advance 
of that in the roadway, and that the weight of locomotives and 
cars increase ina much more rapid ratio than the strength of 
track and bridges. 





The Engineers’ Club of St. Louis.—At a meeting on 
October 3, Mr. N. W. Eayres gave an informal talk on the 
power house of the new Union Station steam plant. It con- 
sists of four 250-H.P. water tube boilers set with revolving 
chain grates; the latter cost $1,000 per boiler, and have 

roved entirely satisfactory, particularly in abating the smoke. 

hree compound engines and two air compressors are ; 
the engines are directly connected with the dynamos, which 
operate at 500 volts, whose output is distributed by the five- 
wire system, permitting the operation of arc and incandescent 
lamps ; the compressors furnish air for the interlocking. The 
plant is the largest in the country, and 240 train movements 
were recently made in a single hour. The station is heated 


by steam from this plant, the indirect system being used. Air 
is taken in at the top of the tower by two fans in 


e subcellar, 
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and pass over steam coils ; each fan is driven by a 40-H.P. 
motor ; direct radiation, however, is used in the offices. 





Central Railway Club.—At the September meeting of the 
Club, Mr. R. H. Soule and Robert Potts presented a report on 
car cleaning, from which we make the following extract : 

‘“‘ Cars on long runs, of say 200 miles or over, on arrival at 
terminal stations in summer or non-freezing weather should be 
thoroughly washed off on the outside with clear, cold water. 
For such washing an arrangement consisting of a hollow han- 
dle attached to a perforated brush head, through which a stream 
of water is applied simultaneous with the rubbing of brush, 
for use where hose connections are available, has been recom- 
mended to the committee as superior to the common car wash 
brush generally used. Where bucket and brush is used care 
should be taken to renew the water before it becomes gritty 
through successive dippings of the brush. The hand rails and 
door knobs should be wiped clean, the other parts of car body 
being not wiped, but merely washed thoroughly as above. 
The trucks should also be wiped on the outside, and other 
parts that can be reached without going under the trucks. In 
freezing weather the cars should be cleaned on the outside by 
dry wiping exclusively. No injury to varnish will occur 
under this process, and a better appearance will be attained 
than by the use of warm water. In addition to the ordinary 
wishings at end of trips, the practice on one road is to give to 
the cars at intervals of three months each, between soppings, 
a thorough cleaning with Perfection Car Cleaner diluted with 
water, according to condition of car. This compound, how- 
ever, is absolutely non-injurious to varnish, whether used in 


full strength or diluted, and may be applied by unskilled { 


labor with perfect safety and with most gratifying results. 
The cleaner is applied with an ordinary car wash brush, and 
if the corners of the battens or bottoms of panels are especially 
dirty, a two or four-row car scrub is used. Cars cleaned under 
this process come out almost as good as new on the outside, 
leaving the gloss on the varnish unimpaired. On the arrival of 
a car the first duty is the care of the lamps, if it is so equipped. 
Lamps should be cleaned and wicks and oil applied, the latter 
of 300 fire test. If the car is equipped with gas, the globes 
should not be cleaned until all the other work on the inside of the 
carisdone. Water coolers should be emptied, rinsed and wiped 
out inside. Closets, urinals, and drip pans should be thor- 
oughly washed out and rinsed, followed by another rinsing 
with a solution composed of chloro-naphtholeum and water 
in proportions of 1 gall. of naphtholeum to 1 bbl. of water. 
Urinals thus treated will remain odorless during contin- 
uous trips between terminals, and icings of the urinals will 
not be necessary. Next, the cushions should be taken out, doors 
and windows opened, and the interior of car dusted throughout. 
The wood-work and glass should then be wiped, and if neces- 
sary cleaned off with a damp sponge. The floor should be 
mopped with cold water in summer and warm water in win- 
ver, and sponged under the seats, corners of car, and under the 
steam pipes with soft soap or kindred compounds, and rinsed 
with cold water. The cushions should be thoroughly dusted 
and put back in place, and windows, doors, and ventilators 
closed to prevent dust blowing in from the outside. Curtains 
or blinds should also be drawn to preserve the color of the up- 
holstery. aaeery should be beaten or cleaned by the use 
of compre air once a week during the summer months, and 
twice a month at least during the winter.’’ 

At the same meeting Mr. West, of the New York, Ontario & 
Western Railroad, presented a report on the best construction 
and practice for locomotive driving-boxes ; he stated that, in 
the opinion of the committee, the solid bronze box is not to be 
recommended for general use, but that there was a difference 
of opinion as to the relative merits of cast steel as compared 
with cast iron, and solid brass lining as compared with the gib 
brass in connection with soft-metal fillings. The reasons for 
not recommending the use of a solid bronze box are the greater 
first cost, undue expansion when hot, causing the box to stick in 
the jaw of the frame ; and when the box becomes worn in the 
crown, the sides are very apt to close in, pinching the journal 
and causing a hot box. The argument presented in favor of 
solid bronze bearing, was that the first cost is less than the brass 
gib with the soft filling ; while if the journal gets hot there is 
no soft metal to melt and plug up the oil holes. The box with 
brass gibs also is more liable to break on account of cracks 
starting from the corner of the slots that are cut for the’ brass. 
The advantage of the solid bronze crown, pressed into the cast- 
iron box with two strips of soft metal 1 in. wide, extending to 
the full width of the box, is that the bearing will probably run 
cooler on account of the soft metal. A sectional bearing com- 
posed of a bronze gib with soft-metal filling has the advantage 
that there would be no hot boxes to melt the filling. The 
practice of planing the flanges straight at the center for a dis- 





tance of 24 in., and tapering from there to the top and bottom, 
thus allowing the box to adjust itself, when one wheel strikes 
the low joint, thus preventing the breaking of the flanges, was 
heartily indorsed. 
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PERSONALS. 








Mr. Wrivarp A. Smits has been appointed Harrier Curator 
of the transportation division of the Department of Industrial 
Arts of the Columbian Museum of Chicago. 


Mr. Ernest 8. CRONISE announces that he has severed his 
connection with Henry P. Worthington, and is engaging in 
business on his own account, as direct representative of lead- 
ing houses, as a commission dealer in iron, steel, railway equip- 
ments and supplies, giving particular attention to the export 
trade, with an office at 37 Broad Street, New York. 


Mr. WINFIELD PRICE PRESSENGER, of the Clayton Air 
Compressor Works, of New York, has just returned from 
Europe, where he has been spending his vacation in studying 
air compressor practice in the Old World. While in Paris he 
made a careful examination of the compressed air power sys- 
tem in use in that city, of which Mr. Victor Popp is the Presi- 
dent. 


Manufactures. 


THE IMPROVED ROOT BOILER. 














As the subject of water-tube boilers is attracting a constant- 
ly widening interest on account of the saving in fuel which 
they effect, we illustrate an improved form of this type of 
boiler made by the Abenroth & Root Manufacturing Som- 
pany, of 28 Cliff Street, New York. The illustrations show 
very clearly the 
method used in its 
construction, to 
which but a few 
words of reference 
will be necessary. 

Two parallel 
boiler tubes 4 in. in 
diameter are ex- 
panded into a head- 
er at each end (fig. 
1), forming whats 
known as a pack- 
age. These pack- . 
ages are then piled 
one upon the other, 
as shown in fig. 2, 
and on top of this 
pile is placed a 
steam and water 
drum, all forming 
a vertical section. 
A side view of this 
arrangement is 
shown in fig. 7. 
The openings at the 
front and rear ends 
of these box-like 
headers are con- 
nected by means of 
connecting bends, 
as shown in detail 
in fig. 3. These, in 
turn, have plug- 
shaped ends (fig. 5), 
which are drawn 
tightly into elastic, 
bronze-like metal packing rings (fig. 4) seated in the headers 
(fig. 6), this being done by means of two bolts, thus forming 
a joint, which can easily be made up and kept tight. 

The bolts holding the bends in place have ball-shaped heads, 
which are received in spherical sockets in the headers, thus 
giving the nut end of the bolt perfect freedom of motion. 

After connecting the headers front and rear in the manner 
above described, it will be seen, by referring to fig. 7, that, as 
the water inside the inclined tubes is heated, it will rise in 
them to the headers, and then it will flow upward from one 
boxlike header through the connecting bend into the one above 
it, and so on to the top, and thence into the overhead drum 
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(at the front end). This overhead drum is about half full of 
water. 

By constructing the vertical section in the manner de- 
scribed it is made flexible, and can readily adjust itself to the 
unequal expansion of the tubes without placing excessive 
strains on the various parts. In making up a boiler, a num. 
ber of these vertical sections are placed side by side, the height 
and width of the arrangement of tubes being governed first 
by the amount of heating surface required, and secondly by 
the space available in which the boiler is set. 

The method of construction at the rear 
ends of the boiler is shown in fig. 8, where 
four boilers are seen. Over the top of the 
several steam and water drums is shown the 
multiple which collects the steam from 
each and finally delivers it into the steam 
drum. About the center, beneath the steam 
and water drums, is shown the feed drum, 
below which isseen the muddrum. When 
the complete boiler is constructed the 
headers are arranged similar to bricks in a 
wall—i.e., with their vertical joints broken ; 
and as a brick can easily be removed from 
the lower part of a wall and replaced with- 
out disturbing those around it, similarly a 
package of tubes can easily be removed 
and replaced in the boiler when the fittings 
at the end of the package are taken off. 

This arrangement also brings the tubes in a 
staggered position vertically, which pre- 4 
vents the gases from having a free, unin- * 
terrupted run back to the chimney, thus 
insuring a more perfect absorption of the 
heat. 

In placing this boiler in position, when 
it takes the place of old shell boilers, the 
necessity for tearing up the sidewalk or 
street is obviated, as it can be introduced 
into a building through an ordinary win- 
dow or door—an opening 39 in. square be- 
ing sufficient for the introduction of a 
boiler of 350 H.P. The old shell boilers 
can be cut up by a boilermaker right in 
position and so taken out and the new boiler put in with 
but little trouble and expense. 

The boiler is built entirely on the interchangeable system, 
so that any part may be slipped out and a new part introduced 
at a minimum cost and in averyshort time. Thus, by keep- 


BACK END OF ROOT BOILER, SHOWING METHOD OF CONSTRUCTION. 


ing up with the deterioration which takes place in all boilers 
the same high pressure can always be carried. The company 
have recently issued an information pamphlet, which gives a 
detailed description of the boiler, together with other informa- 
tion about water-tube boilers generally. 





FLEXIBLE FRICTION CLUTCH PULLEY. 


AN important problem in the transmission of power by ma- 
chinery is how best to provide for cases where it is necessary 
to start and stop a shaft or train of shafting which is driven 
from another shaft revolving continuously. 

There are four principal methods by which this may be ac- 
complished. Where the motion is communicated from a pul- 
ley on the driving shaft to a pulley on the driven, it may be 
done (1) by placing a loose pulley alongside of the latter pul- 


SECTIONAL VIEW OF ROOT BOILER. 


ley, and shifting the belt from the loose to the keyed pulley 
to start the latter, or in the reverse direction to stop it, the 
driving pulley on the first motion shaft being of double the 
width of the belt ; (2) by making the driving belt of such 
length that it hangs loosely over the pulleys, in which condi- 
tion there will not be sufficient ten- 
sion to transmit power, and by ap- 
plying a ‘‘ tightener pulley” to the 
belt to produce the necessary tension 
for driving ; (3) by means of the or- 
dinary jaw coupling attached to one 
or other of the pulleys, by means of 
which it may be locked rigidly to 
the shaft, or allowed to run freely 
thereon, and (4) by means of a fric- 
tion clutch attached to one of the 
pulleys. 

The first method of shifting belts 
is widely used in cases where the 
belts are narrow and the power trans- 
mitted is small, as, for example, in 
driving machine tools and the like, 
though even in such cases the prac- 
tice of substituting the friction clutch 
is rapidly growing. For wide belts 
and large powers the shifting belt 
method is quite inadmissible. The 
second method can only be used to 
advantage where one shaft is directly 
over the other, so that the belt, when 
slacked off, will hang clear of the 
lower pulley, which should be the 
driver. This plan may be used for 
larger powers than can the shifting 
belts, but is objectionable on ac- 
count of the wear and tear on the 
belt occasioned by its excessive slip- 
ping over the pulleys in starting up 
and until the driven train of ma- 
chinery is brought up to the speed of the driver. The 
heat produced is often so great as to burn and injure the 
belt. 

The third method can only be used for very light powers 
or for very low speeds of revolution, as the shock of starting 
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suddenly will otherwise rupture the mechanism or throw the 
belt off the pulleys. : 

The friction clutch, when properly designed and construct- 
ed, possesses advantages which enable it to be used effectively 
in almost every conceivable case where power is to be trans- 
mitted under the conditions here discussed. 

The recognition of this fact has of late years brought into 
the market a great variety of friction clutches, more or less 
effective. 

The requirements of a good friction clutch may be stated as 
follows : Its parts should be few and simple and require little 
or no attention, as it is not liable to receive much. It should 
be capable of being easily and quickly thrown in and out of 
operation by hand, except in the case of the transmission of 
very large powers, where it is advisable to operate it by spe- 
cial mechanism. Its frictional surfaces should be so arranged 
and of such material as to be easily and cheaply renewed 
when worn out. Its adjustment for wear should be so simple 
in arrangement that in unskillful hands it cannot easily be 
subjected to undue strains. It should be capable of being 
operated so as to apply the frictional contact gradually where 














THE BLISS FLEXIBLE CLUTCH PULLEY. 


heavy loads are to be started up. When thrown out it must 
entirely and without fail release the frictional surfaces, but 
when in operation must as certainly retain its grip without 
slipping. Its parts must be so balanced that their centrifugal 
force in revolving shall not tend to throw the clutch in or out 
of operation, and finally, there must be sufficient flexibility 
in the construction to insure its proper operation where the 
shafting is out of line or where the pulley bore becomes worn 
and is loose upon the shaft, in consequence of which its rim 
is not concentric therewith 

The clutch here illustrated was designed to embody these 
features, and is being built for the market by the E. W. Bliss 
Company, of Brooklyn, N. Y. It may be descr.bed as fol- 
lows: The driving pulley which runs loose on the shaft has 
attached to its arms a ring or driver, into which is loosely in- 
serted a disk, A. This disk is made to revolve with the pul- 
ley by means of several driving studs secured to the pulley 
and projecting through slots in the outer edge of. the disk. 
While thus prevented from revolving in relation to the pulley, 
it is capable of freely moving lengthwise of the shaft, and also 
of its plane being inclined slightly out of the plane of revolu- 
tion. Keyed to the shaft is a driver, B, which is conical in 
shape, and has a circular groove turned in its periphery, into 
which are inserted wooden blocks bearing against the inner 





face of the flexible disk A, as clearly shown in the cut. An 
oopemes ring, C, has a similar arrangement of blocks, and 
held in position by two or more studs not shown in the cut, 
but which compel it to revolve with the driver B, at the same 
time allowing a longitudinal motion similar to that of the 
flexible disk A. When this ring is drawn toward the oppos- 
ing driver B, the flexible disk is gripped between the wooden 
blocks, and the whole mechanism revolves together. It will 
be seen that the required flexibility for improper alignment is 
amply provided for. To operate the ring ( two or more 
draw-bolts ge parallel with the shaft pass through lugs 
projecting from the inner periphery of the ring. Adjusting 
nuts with lock screws bear against these lugs. 

The bolts are pivoted to right-angled levers, which are in 
turn pivoted to the driver B. The long arm of the levers ex- 
tend beyond the hub of the driver B and are linked to a slid- 
ing sleeve on the shaft. This sleeve is moved longitudinally 
on the shaft by an ordinary hand shifter. When moved away 
from the driver, the links are,brought into an inclined position, 


‘which pull the ends of the levers toward the shaft, thus re- 


as the clutching surfaces. When moved in the opposite 
direction, or to the position shown in the cut, the links straighten 
out and form toggles, which produce a powerful grip between 
the frictional surfaces, and at the same time lock them securely 
in position. 

he operating levers are provided with counter weights D 
to balance the centrifugal force tending to throw them out- 
ward from the shaft. 

It will be noticed that, as the friction blocks gradually wear 
away it is only necessary to set up the adjusting nuts until 
sufficient tension is obtained to prevent slipping under the 
load, the flexible disk accommodating itself to the adjustment. 

The makers of this flexible clutch pulley have designed 
special tools for producing all the parts so that the clutches 
can be assembled from stock of parts kept on hand, all these 
parts being duplicate an1 interchangeable. 
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THE TOWER COUPLER. 





THE cuts shown herewith illustrate the Master Car Build- 
ers’ coupler now being put on the market by the National Mal- 
leable Castings Company. It is known as the ‘“‘ Tower’”’ coup- 
ler and is of the knuckle opening class; in operating the 
knuckle from the corner of the car no additional parts are re- 
quired either in the unlocking gear or the coupler itself. It 
has been very carefully designed and the metal has been well 
distributed to meet the strains encountered in service. 

The body of the coupler is made of malleable iron, and the 
knuckle, lock and pivot pin are of steel. The shank is square 
for its entire length and the liner blocksarecaston The walls 
of the shank are thick and well ribbed, but sufficient room is 
left for the use of a tail bolt if desired, and a slot for the Ameri- 
can continuous draft rigging can be added. The knuckle is 
fulcrumed back far enough to give great strength to both it 
and the head, and vet smooth action is obtained even on the 
sharpest curves. The face of the tail of the knuckle is so 
shaped as to come in contact with the outer face of an oppos- 
ing knuckle when in the act of coupling, so that it is swung 
into the closed position through that contact, instead of b 
contact with the outer face of the opposing knuckle. This is 
conducive to smooth action in coupling, which is further pro- 
moted by the fact that the lock does not have to be raised as 
the knuckle swings in. This also prevents the binding and 
failure to couple, to which certain couplers are liable, From 
fig. 2 of our illustration it will be seen that the buffing strains 
received by the knuckle are transmitted to the head by means 
of a br flat bearing at the end of the tail of the knuckle. 
A tendency for the knuckle to rotate inwardly under these 
blows is also resisted at the same point and . a bearing 
against the vertical wall of the head at a point considerabl 
nearer the fulcrum pin. By its shape and size the knuckle 
amply strong to receive and transmit without damage any 
strains encountered in service. 

The conspicuous part of the coupler is the lock, which also 
serves to throw the knuckle open. Its shape will be readily 
understood from figs. 1 and 6 in our illustrations. Jn fig. 1 
the full lines show the lock in the normal position ; and it will 
be seen then, when receiving the pulling strains, the lock is 
firmly supported by a vertical wall on the guard arm side of 
the head, so that it is subjected to no strain other than one of 
compression. To uncouple, the lock is raised until it strikes 
the under side of the top wall of the head, being guided verti- 
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knuckle, the lock is held in 
this position by the unlocking 
osition in the usual manner. 
f, however, it is desired to 
swing the knuckle open, the 
lever of the unlocking gear is 
lifted still higher, and the lock, 
pivoting on a ridge on the top 
wall of the coupler head, is rotated 
about that point as shown in fig. 
1, the stem of the lock disengages 
from the hole in the lower wall of 
the head and slides along a groove 
provided for it. This motion of 
the lock swings the knuckle open 
in a way that is perfectly clear 
from fig. 1. The lock remains in 
the position shown in dotted lines 
after the operator has dropped 
the unlocking lever, and only falls 
into its normal position when the 
knuckle closes. 

The lock cannot be interfered 
with in its operation ‘by ice, dirt, 
or cinders. It is provided with 
ample bearing surface on the 
knuckle, the area of contact being 
4} sq. in. _ It cannot be struck by 
coupler links, as they cannot enter 
the head far enough owing to the 
size of the tail of the knuckle. 

The Tower coupler has been 
repeatedly tested under the drop 
and for a considerable period in 
service, and it is said has fulfilled all requirements. 
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ACME NUT-FACING MACHINE. 




















































for chamfering and facing 
nuts and bolts, 

The cutting head is ar- 
ranged to hold three tools of 
bar steel, one for facing, one 
for chamfering the corners, 
and a third to remove the first 
thread in the nut. They can 
be removed, ground and re- 
placed in a few minutes. 

The spindle to which the 
cutter head is attached is 
driven by a four-step cone 
pulley, and geared 4} to 1, 
thus having sufficient power 
to face the large nuts with 
ease and the additional ad- 














cally in this movement by the bearing of its stem in the bot- 
tom wall of the head. If it is desired to simply unlock the 


THE nut-facing machine which we illustrate herewith is one 
that is being built by the Acme Machinery Company, of Cleve- 
land, O., and has a number of new and valuable improvements 


Fig. 1 





vantage of facing the smaller 
sizes at the proper speed. 














On the carriage is mounted 























a turret with a broad key to 
keep it in line, and a lever 
nut to clamp it in position as 
shown. The carriage is 
moved forward to the cut- 
ting head by means of a cam 
ournaled on the ways of the 

This cam is driven by a 
worm and worm wheel, thus 
giving the carriage a steady, 
orward movement, and the 
weight hanging from the 
front end of the bed returns 
the same after the nut has 











been faced. 
The advantage of a turret 
to hold the nut arbors is that 














the nuts can be removed and 
_—— much quicker and 
with less exertion than is pos- ERNE Se 
sible on a machine where the : 
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ting head remains stationary. 


arbors revolve and the cut- Sr aanarieasarene 








Electrically Operated Mill.—The Columbia Mills, which 
have recently been built at Columbia, 8. C., have introduced 








THE ACME :NUT-FACING MACHINE. 


the novel feature of independent electrically driven machinery, 
thus ris, 5 with the necessity for =e pulleys and 
belting. ater power is used to drive wheels having a total 
; capacity of 2,000 H.P., which in turn drive large generators 
with a total capacity of 1,500 H.P. The mill was started 
about June 20, but has not yet been in operation for a suffi- 
cient length of time to add anything for or against the argu- 
ment regarding electrically driven machinery. 
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AERONAUTICS. _ 








UnpDER this heading we shall hereafter publish all matter 
relating to the interesting subject of Aerial Navigation, a 
branch of engineering which is rapidly increasing in general 
interest. Mr. O. Chanute, C.E., of Chicago, has consented to 
act as Associate Editor for this department, and will be a fre- 
quent contributor to it. 

Readers of this department are requested to send the names 
and addresses of persons interested in the subject of Aeronautics 
to the publisher of THe AMERICAN ENGINEER. 








THE CRANKS’ INNINGS. 





Unti1 quite recently the attitude of the British press toward 
aerial navigation has been one of contemptuous silence. It 
has not, like the American press, published as news facts, fic- 
tions, fallacies, and flights of fancy, but has resolutely ignored 
experiments and correspondence on flying machines. 

Now this is all changed ; and since Mr. Maxim’s flight of 
July 31 the English papers are giving much space to accounts 
of his apparatus, of his paper before the British Association, 
and of his article in the National Review. 

All this accompanied with many disquisitions and comments, 
some of which “‘ go for’’ Mr. Maxim on account of his sup- 
posed bloodthirsty turn of mind in designing a new and terri- 
ble war engine. Mr. Maxim has kept the discussion going by 
many letters to the papers, and one of these, published in 
Industries and Iron of August 31, has led to a series of amus- 
ing epistles. 

In this letter Mr. Maxim had stated that if the English, 
‘‘from a feeling of pure patriotism, would like to see the 
Anglo-Saxon the first man in the air, they have only to raise 
£50,000 ($250,000), when we shall be able to cross the British 
Channel in about one year from date.’’ 

This offer having produced several comments that, if the 
results could be accomplished, the money would be well spent, 
the cranks broke loose in an effort to ‘‘ cut in ahead.’’ 

The race seems to have begun in the Morning Leader of 
September 8 with a ‘‘ small master baker, a self-taught man 
and an inventor,’’ who sent a friend to the paper to say that 
he considered Mr. Maxim’s offer much too high, and that he 
(the baker) had invented a superior flying machine, the pro- 
pelling power of which was at present a secret, but that he 
would guarantee to build a flying machine within 6 months 
that would go across the Channel and recross for the sum of 
$25,000. As a prerequisite, however, a capitalist was wanted 
to advance the money for taking out patents, making models 
and building the machine. 

Notwithstanding this alluring reduction in time and amount, 
and the proposal to cross twice instead of once, this offer had 
no takers ; so, a few days afterward, another inventor from 
Walthamston offered to construct in 6 months for $15,000 a 
flying machine (not a balloon) to cross the Atlantic to New 
York in 3 days. This performance, he said, would be quite 
safe, as the steering gear, which was a secret, and the mode 
of alighting had been all thought out, while ‘‘ Maxim creates 
a buoyancy by his mechanism which is not in the thing itself, 
and if anything were to go wrong the whole would lose its 
buoyancy and come down flop."’ This inventor had made 
drawings, and he also needed a capitalist to advance money 
for a working model. When asked if he really thought his 
invention practicable, he replied, ‘Think! I know! I know 
there is the buoyancy, and must be, because I have looked all 
round the question.”’ 





There being still no takers, the next day brought four letters 
to the Leader. One man offered to show (confidentially) his 
plans and papers to any person the editor might appoint ; the 
second could guarantee a perfect flying machine within 2 or 
3 months ; the third said that the most wonderful inventions 
had been worked out in a very short space of time ; while the 
fourth offered for $1,250 to design the air ship, ‘‘ but I'll take 
no risks.’”” 

This succession of underbids, like those at a ‘‘ Dutch auc- 
tion,’’ not having tempted the thick-skulled capitalists, the 
inventors next endeavored to enlighten the editor of the Leader 
personally. He thus describes one of the interviews : 

‘* Last night I was honored by a visit from a man who in- 
troduced himself with a remark about being ready to knock 
spots off Mr. Maxim. My visitor was 6 ft. 1 in., and I am 5 
ft. 3 in., so I immediately derided Mr. Maxim on principle. 

*** Look here,’ continued the genius ; ‘ have you seen what 
Lord Kelvin says?’ I shook my head, and he read the fol- 
lowing at a fearful pace: ‘‘‘ The force required to keep a 
narrow rectangular plane moving with constant velocity V, in 
a direction perpendicular to its length /, and inclined at a small 
angle 7, to its breadth a is 2 pi V* sin theta, cos theta Ja; 
which is 4 picos theta sin theta times.(or if sin theta = 8 one 
hundred times) as great as the old miscalled ‘ theoretical ’ re- 
sult,’’’ 

*“** That’s just what I’ve always said,’ I remarked nervously, 
getting behind a chair ; ‘it’s devilish interesting, too, and I 
wish you would read it again.’ He did so, and I kept assent- 
ing, and remarking ‘Cos theta, yes, yes; 2 pi, of course,’ 
and so on to make the giant in front of me think I knew all 
about it. Then he turned from Lord Kelvin’s formulas and 
began to talk about his own invention. 

‘**T have made flying machines for years,’ he began—‘ that 
is to say, models, or, to be more precise, drawings of models ; 
in fact, in some cases I have not proceeded so far as the draw- 
ing, but have the design in my head.’ ” 

It is needless to say that the inventor was dismissed as quick- 
ly as was possible. 

Then more letters came in to the Leader proposing “ aerial 
locomotives,” ‘‘ the conquest of the air,’’ a small model for 
$50, several navigable balloons, an air ship propelled by cord- 
ite, etc., almost all of them betraying blissful ignorance of the 
enormous mechanical difficulties to beovercome. Other news- 
papers, not to be outdone, opened their columns to correspon- 
dents, notably to a Liverpool man who does not want to ex- 
pose his secret, but is confident of satisfactory results for 
$12,500 ; to another Liverpool man who disparages the first, 
condemns steam and electricity as unsuitable, and proposes 
an oil motor, and to “‘ Poor Pat,’’ who says that he would like 
it to be known that Old Ireland is not altogether asleep in the 
matter, and proposes—can he be a Fenian ?—explosives as a 
motive power ; while the editor asks, in comment, ‘“‘ What’s 
the matter with the almighty dollar as a motive power ?’’ 

The correspondence was finally closed in the Morning Leader 
of September 21 with a letter from Mr. Maxim, in which he 
gives an amusing account of some of his experiences with in- 
ventors. One man, after a great deal of study and experi- 
menting, has at last succeeded in reversing the force of gravity 
and in making it pull up instead of down ; or, in other words, 
he makes it pull in any desired direction. If his machine 
weighs a ton, he simply changes the direction of its gravity, 
very much as you would an algebraic quantity by adding 
a + or — sign, and you rise or descend at pleasure ; or, by 
making it pull horizontally, you cannot fail to fly at a great 
velocity. 

Another genius has been experimenting and had satisfied 
himself that a steam. engine ‘ wouldn’t do,” and says he has 
succeeded in extracting the energy from petroleum oil. This 
concentrated energy he can put in a bottle, and weighs about 
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8 lbs. to the pint, or it may be compressed into cakes, like soap, 
and a small piece of it weighing only a few pounds suffices to 
give off all the energy necessary to work a flying machine or 
to drive a ship across the ocean in a few hours, ‘‘ making its 
oxygen as it goes.’’ 

Irishmen and anarchists think that anything can be made to 
go with nitro-glycerine, and believe that always affords the 
means of a very rapid ascent in this world. Another man, 
who must have been a nihilist, proposed to create a vacuum 
all over the top of a flying machine by means of a syringe, so 
that the air below it would press it upward with a force equal 
to 15 lbs. per square inch. 

A little chap who, Mr. Maxim says, was only about half his 
size, came over from America. ‘‘ He could talk science and 
dynamics by the mile, and I was delighted with him, espe- 
cially as he was so very small and light. He could build fly- 
ing machines by the million with his mouth, but when I set 
him to work I found that his mouth was the only organ about 
his body that was in working order or would turn out any 
product.” 

Visitors with the same general characteristics look in occa- 
sionally at the office of the AMERICAN ENGINEER. 
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DISCUSSION BY J. BRETONNIERE, OF CON- 
STANTINE, ALGERIA. 





MR. FRANK H. WINSTON’S PAPER ON “ THE SECRET OF SOAR- 
ING.* 


Mr. Frank H. Wrston maintains that, in accordance with 
the observations which he has made, a bird has recourse in 
soaring flight to four methods. The first method is a hori- 
zontal or ascensional movement. It is the result of the ois 
viva already acquired. The-second is a movement ahead and 
downward, the result of sliding on the air. The third is an 
irregular movement ahead and rising against a wind of vari- 
able intensity. It is the combination of the two first methods, 
but coupled with the existence of an intermittent wind. The 
bird advances in the descent along the wind during the period 
when the wind moderates, then hurls itself against a blast of 
wind which follows. Sometimes in this method the bird, b 
a circular movement after its ascension, moved with the wind, 
which has moderated, and, by a new circular movement, turns 
to make use of the momentum which is theresult. The fourth 
method is the floating with the wind when the latter is blow- 
ing at its highest, followed by a return in a circular movement 
against the wind when the latter has lost its resistance. 

From this description, and in accordance with this theory, 
there is no question of sliding transversely to the wind, which, 
in accordance with our conception of gliding value, gives the 
bird speed and the vis vive which it afterward utilizes against 
the wind. Mr. Winston has very clearly explained at the be- 
gains of his description of this third method the effect of 
natural rafale ; but he does not appear to have seized upon the 
relationship which exists in many cases between his first and 
his second method ; the reunion of which constitutes then for 
the bird what we call the relative rafale by zigzag. 

Mr. Winston has not taken into consideration the transverse 
— which precedes the return against the wind. Accord- 

ng to him, the bird carried along by the wind changes direction 
by the position given to his wings ; he crosses the wind with a 
speed almost equal to that of the wind, gaining thus in height, 
and then by a similar movement faces the wind with the veloc- 
ity which he has attained. Well, no! The bird carried b 
the wind with an equal speed of fair wind as that of the wind, 
and has no means of transforming this speed into an equal 
speed and transversely to the wind. And if he does not have 
these means because the air upon which alone he can take sup- 
port flies away before him, let us examine this point. 

Suppose in the figure that a mass, m, that is perfectly elas- 
tic is advancing with a speed, 0,, in the direction a d parallel 
to the earth toward the mass M, which is at rest, and which is 
also perfectly elastic and very large relatively to m. After 
the shock which is produced m will have in its new direction 
a speed approximately 0,, and which would be equal to 2, if 
M were infinitely large relatively tom. This new tion, if 
the blow were exactly normal, would be in exactly the oppo- 
site direction, ba toad. It could also be transversely to it. 
Let us now admit that the system of masses m and M had a 
speed, 0, in the direction a 6 relatively to the earth, m preserv- 
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ing its direction and its speed first relatively to M, so that we* 
may consider the earth as having a movement in the direction 
b a and at a speed, 0, relatively to the same system. After the 
blow m would separate from & in its new direction with the 
same speed as in the preceding case. This new direction 
might, for example, be transversely or backward—that is to 
say, along the line da. I1n this latter case, as the earth ad- 
vances at the same time as m along the line da, the speed of 
m relatively to the earth will be reduced to», and». But 2 
being equal to V — », the backward speed of m having struck 
M, will be (_V — v) — 0 or V— 2. V and 2, we recollect, 
represented respectively m and M relatively to the earth be- 
fore the blow. What precedes shows that if a~mass, m, had 
struck the mass M, which is infinitely large horizontally, the 
blow will give the mass m in its new movement relatively to 
M, a speed equal to the speed of m diminished by that of ©, 
and that the new speed of m relatively to the earth, if m is 
thrown back in a direction where, too, its first movement will 
be equal to the speed of m diminished by twice that of M. 

But we must not lose sight of the fact that Vis the sum of 
two positive quantities, 0, and », and that it cannot be smaller 
than ». If we should consider that the quantity V is smaller 
than 2, no blow of m against M would be possible, and conse- 
quently no change in direction would follow the blow. 

The bird carried along by the wind is the mass m. The 
moving mass of air is themass M. We think that in the blow 
of the mass M against the mass m we presented the best con- 
ditions of elasticity as that motion of the bird, called passade 
by the old practitioners, is called ; but we consider that it is 
necessary to take the speed of the two masses into account. 
If the bird—that is to say, the mass m—has a speed of 60 miles 
per hour, composed of the speed of the wind, it carries it equal 
to 20 miles and a gliding speed of 40 miles in the direction of 
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this wind, it would be able to obtain, by hurling itself against 
the air, a transverse speed of 60 — 20 = 40 miles per hour. 
If it should turn directly into the opposite direction its speed 
will be relatively to the earth only 60 — 2 x 20 = 40 miles 
per hour. 

But if the speed of the bird is less than or merely equal to 
that of the wind, which is the hypothesis of Mr. Winston, a 
blow is no longer possible, and every theory founded on this 
means of changing direction is erroneous. But it may be re- 
marked that if we do not find Mr. Winston’s theory best on 
this foundation we will, nevertheless, admit with him, accord- 
ing to the paper which I presented at the Conference at Chi- 
cago, that in the part }' 0’ of the spiral (see the engraving), 
where a } represents the direction of the wind, the bird makes 
a turn against the wind by an ascensional movement, and we 
would give some further explanations in regard to the details 
of this subject. It will be granted, we think, that the bird 
reaches the point d' of the curve with a speed moving along 
the line a'd' slightly oblique and backward relatively to a d, 
by which he would naturally tend to penetrate the earth mass 
M which lies beyond the line a 6 ; then, by successively modi- 
fying his curves by a suitable arrangement of the winds, he 
shee: directly in running along the line a? 0, his movement 
having been constantly on the rise from }' to 5%. But as the 
bird—at the point o of the spiral—is already subjected to the 
effect of the wind and which was buried in the mass m', which 
is practically the same as M—that is to say, having the same 
speed and the samé direction. Has it been possible for him to 
transform his movement on reaching 6' with a speed and 
direction a' b'? It is here that the difference between Mr. 
Winston’s theory and my own appears. My opinion is that 
the bird has glided across the wind holding the steepest possi- 
ble line of upward inclination of his body and wings, 
and as their observation of the spiral traced will show, 
has followed a direction, A 5, and has practically turned tow- 
ard the central part of the figure which he describes. This 
inclination of the line of greatest rise causes a gliding com- 

of two elements, one parallel to a } and in a contra 
irection, the other in a transverse direction. It will be ad- 
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mitted that in the run 0 } the bird would have varied the in- 
clination and direction A } in such a way that during the per- 
pendicular element to a it preserves its transverse action 
while the parallel action to a 0 at first resists every new varia- 
tion, and then gradually suppresses that which already exists, 
and, finally, acts upon the bird at the moment of its arrival at 
b', where he commences the return movement to the back, so 
that even from the point ' the direction of the bird becomes 
that of the oblique line a! 5'. The drifting motion which the 
bird is subjected to at 0, and which only gradually disap- 
pears, the bap, sr o b is not really a transverse straight line, 
but a curve elongated in the direction of the wind. 

In consequence of this theoretical standpoint which I have 
laid down, I am impelled to offer two objections to Mr. Win- 


TP TET Sack 


~< ah ZINN NS 


wo 


‘ sen giaayc 3 et \ 


» age 6 


exam 4 i 


‘ Ww 


eae , ‘ela Bh 
a 4 


ny rai WV 





ye: 


ay 





» isl we 
SAR As) & 
\ we cal L 


WMS 
aN mas) 
4 


\/ pas > 
Rea 


7 
& 
} 
a 
= ; 





bles the intensity and especially the regularity which corre- 
sponds to the regular succession of the spirals. 

Second objection : According to Mr. Winston, the bird adapts 
its wings with the winds, and it returns in the contrary direc- 
tion to the intermittent action of the wind. It follows, then, 
that if a great number of birds were soaring together in the 
same space they must exclude their spirals simultaneously 
either in the direction of a wind or a contrary direction. 
Now, no such simultaneous movement occurs in actual prac- 
tice. Not only the birds turn, some in one direction and some 
in another, but it is readily seen that the circular space which 
they pass through is divided into a certain number of sec- 
tors and may have a bird in each sector at the same in- 
stant. 
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EXPERIMENTS WITH THE NEW MILITARY BALLOON ON THE TEMPLEHOF PARADE GROUND, BERLIN. 


ston’s theory, based upon actual facts of soaring flight such as 
have been observed. 

First objection : That the air is subjected to variations in 
speed there can be no doubt ; but do these variations present 
themselves with the intensity and especially with the regu- 
larity which would be required in order to bring Mr. Win- 
ston’s hypothesis in accordance with the facts? We cannot 
admit that they do. On the one side the spirals of the same 
series which a bird traces occur in intervals of time that are 
practically equal. On the other hand, the average operation 
of early spiral is most frequently, according to my observa- 
tions, about 12 seconds. In accordance with Mr. Winston’s 
theory, then, there must be an intermittent action of the wind 
every 6 seconds ; a calm succeeding a gust, a calm, and so on. 
What wonderful regularity in an irregular wind! Such a 
fact as this would need to be very carefully demonstrated in 
order that it might be admitted. Now, not only has no such 
demonstration been made by Mr. Winston, but even the con- 
trary fact may be deduced from the engravings which accom- 
pany Professor Langley’s paper on the ‘‘ Internal Work of the 
Wind.’’ In these plates we see, it is true, that theré are rapid 





variations in the speed of the wind, but nothing which resem- 


MILITARY BALLOONING IN GERMANY. 

WE reproduce from the Ji/ustrirte Zeitung a picture of a new 
captive balloon which has just been tested in Germany. In- 
teresting experiments with this apparatus were made on the 
Templehof Parade Ground near the barracks or caserne of the 
balloon corps. Hitherto these aeronauts have had great diffi- 
culty in keeping a balloon sufficiently still to enable the aero- 
nauts to make precise measurements and delicate observations. 
This difficulty has now been overcome by means of a cylindri- 
cal captive balloon, at one end of which two small horizontal 
balloons are fixed. This balloon is attached to a windlass on 
a specially constructed wagon. About 100 yds. from the 
wagon a pulley is fixed on the cable with 30 depending ropes, 
each of which is held by a soldier. From this point the bal- 
loon rises in a slightly oblique direction into the air, and is 
found:to remain sufficiently stationary to enable the two aero- 
nauts in the car to make the most exact measurements and ob- 
servations. The object of the pulley is to regulate the height 
of the balloon and tv move it from side to side. As the pulley 
is advanced, so the balloon descends ; as it is pulled back tow- 
ard the wagon, so it ascends. Movements of the pulley to the 
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hl or left produce corresponding movements in the bal- 
oon. ; 

The novel features appear to be twofold: 1. An elongated 
cylindrical form with hemispherical ends, which has hitherto 
been suggested but not tested. It will be noticed that the 
effect is to raise up the nose of the balloon to the wind (the 
restraining rope being fastened to the car) and to impart 
greater steadiness than in the globular balloon. 2, A movable 
pulley operated by soldiers, to regulate quickly the height of 
the balloon and to move it to the right or left when there are 
obstacles in the field of operations. These two novelties seem 
to have worked very well and to promise considerable additions 
to the use of captive balloons in warfare. 
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A THEORY OF SAILING FLIGHT AND AERO- 
PLANES. 





To the Editor of Tue AMERICAN ENGINEER AND RAILROAD 
JOURNAL : 


Mr. Chanute, the esteemed author of one of the most excel- 
lent and complete aeronautical books of to-day, to wit, ‘‘ Prog- 
ress in Flying Machines,’’ has thought the modest papers which 
I sent to the Conference on Aerial Navigation in Chicago, and 
which have since appeared in AmRonavtics, worthy of his 
discussion, and has courteously indicated those points which 
seemed to him doubtful or obscure. I will endeavor to re- 
solve those doubts and obscurities as briefly as possible, 

In No. 9 of AzRonavTIcs (June, 1894), in the discussion of 
Mr. Bretonniére’s paper on Sailing Flight, Mr. Chanute also 
mentions my article among others, and says: ‘‘ Mr. Kress, 
who argues that the bird gathers energy by passing from one 
stratum of air into another stratum blowing at greater speed, 
but who furnishes no evidence that air is usually stratified in 
that peculiar way ;” and further, ‘‘ Even if it were in regular 
strata, instead of the irregular pulsations shown by the dia- 
grams of Professor Langley.”’ 

It will perhaps be best to copy here the sentences of my arti- 
cle which were called in question in the excellent English 
translation : “ There are streaks and waves of air of different 
speeds, generally increasing in velocity with the altitude ;’’ and 
further, ‘‘ It must be particularly noticed that the more rapid 
currents of air need not necessarily be above each other.” 
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The assertion is nowhere to be found in my article that the 
different velocities of the air must be arranged the one above 
the other in sharply defined layers ; on the contrary, I assume 
it as self-evident that the differences in wind velocity are quite 
irregular in their speeds and direction, so that my theory does 
not conflict at all with Professor Langley’s diagrams, and these 
irregularities in the wind velocity cannot have any influence 
on the correctness of my theory. In the sentence, *‘ Let us 
represent in fig. 1 an ideal condition,’’ . . . I have clearly in- 
dicated that my diagram has only an ideal significance, in order 
to explain my theory in the simplest and briefiest manner. 

In No, 10 of Azronavtics (July, 1894), in discussing my 
aeroplane, Mr. Chanute questions the formule used by me. 
I have based my calculations on the formule of Lilienthal and 
Professor Wellner, as well as on my own experience with fly- 
ing models. My model of the ‘‘ Aeroveloce,’”’ on the occasion 
of my last experimental lecture in 1892, was carefully meas- 
ured and weighed by my fellow-aviators. An account of these 
experiments will be found in No. 708 of the Zeitschrift fiir 
LInfischiffahrt, Berlin, 1892, and in the Neue Freie Presse of 
Vienna, No. 9,829, January 6, 1892. 

Even when we sonnel in actually compassing -artificial 
flight, there will 7 be no ——— among aviators 
concerning aerod ic formule have had some remark- 
able experiences in this direction. According to formule used 
until quite recently, my model, in proportion to the size of its 
wings, should not weigh more than 8 to 18 grams in order to 
fly at all with a velocity of 4 meters. Asa matter of fact, it 
weighs 245 grams, and actually flies and rises. Isn’t that 
queer? Still more droll is the fact that ! models flew as long 
ago as 1879 and 1880, and were shown publicly in Vienna before 





the Chamber of Commerce, the Railway Club, the Aeronauti- 
cal Society and other large bodies, with perfect success ; and 
that, notwithstanding this, almost to the present day many 
theorists calculate the “‘ lift’’ according to antiquated formu- 
lex, by which neither the birds nor any artificial apparatus 
could ever be made to fly. 

Mr. Chanute knows very well what contradictions prevail 
on the subject. I will not argue any further whether, in cal- 
culating the ‘‘ drift,’’ an angle of 3° or of 6° should be assumed 
in my aeroplane machine, but I will pass at once to the more 
important point—that is, to the resistance of the ‘‘spars, posts, 
braces, etc.”” This I neglected to introduce in the calculation 
of my machine, and thus drew upon myself a well-deserved 
correction. 

The ‘‘ spars, posts, braces, etc.,’’ which carry the car, shaft- 
ing, journals, etc., and connect these with the wings, are so 
arranged that a part of them are shielded from the direct wind 
by the wings; the parts which remain exposed to the wind 
will agsregate about 50 meters in length ; these ties, struts, - 
etc., will consist of ‘‘ Mannesman”’ steel tubes of about 14 milli- 
meters wall thickness, pressed nearly flat; they are hollow 
elliptic steel tubes placed with the sharp edge to the wind, 
being 35 millimeters in breadth and 5 millimeters in thickness in 
the middle part ; yd will sustain a tension of 3,000 kilograms, 
and weigh ,°,; of a kilogram per meter. The wind resistance of 
this cross-section is reduced to } by the pointed elliptic form 
(see fig. 1). Thus the resistance of these ‘‘ spars, posts, braces, 
etc.,”’ will be: WY = 50 x 0.005 x 100 x 4 XK } = 0.68 kilo- 
grams, and not 16.67 kilograms, as Mr. Chanute erroneously 
assumes. 

This is for a velocity of 10 meters per second, which, for an 
aeroplane, must be considered a minimum. For practical work 
we must endeavor to reach a velocity of 30 meters per second. 
At this last velocity the resistance of the car and the frame- 
work alone would be 172.5 kilograms, according to M. Chanute, 
and the necessary work 1,725 x 30 = 5,175 kilogrameters per 
second. Allowing 50 per cent. for the efficiency of the screw, 
2 X 5,175 = 10,350 kilograms = 1388 H.P. would be necessary 
to simply overcome the horizontal resistance of the apparatus. 

It will be clear to every aviator that structures producing so 
great a resistance would be totally impracticable in artificial 
flight. Iam willing to admit, however, that my unintentional 
omission in describing the details of my apparatus was the 
main cause of this misunderstanding. ©§ Wrii1AmM Kress. 
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RECENT AERONAUTICAL PUBLICATIONS. 





WE shall hereafter publish brief references to such publica- 
tions and articles concerning Aeronautics as seem to possess 
interest for our readers. 


Flying Apparatus. Otto Lilienthal. Zeitschrift fiir Lvuft- 
schiffahrt und Physic der Atmosphere. Berlin, June, 1894. 
Herr Lilienthal discusses from a general point of view the de- 
sign and application of flying apparatus. 


Analysis of the Functions of a Bird’s- Wing. 8S. D. Mott. 
Scientific American supplement, August 11, 1894, Proposes 
imitation of wing flapping by the rotary oscillations of con- 


cave-convex surfaces driven by electricity. 


The Maxim Flying Machine. Mllustrated. Engineering, Lon- 
don, August 10, 1894. Describes Maxim’s apparatus and last 
experiment. 


Maxim’s Flying Machine. MUlustrated. The Engineer, Lon- 
don, August 10, 1894. Describes Maxim’s apparatus and 
flight. 

Maxim’s Triumph and Disaster. Illustrated. Invention, 


London, August 11, 1894. Discusses Maxim’s flight and ex- 
periments. 


The Maxim Flying Machine. Illustrated. Invention, Lon- 
don, August 18, 1894. Illustrates Maxim’s machine as landed 
after the accident. 


Mazxim’s Flying Machine. Illustrated. The Practical Hn- 
gineer, London, August 24, 1894. Illustrates details of con- 
struction of the apparatus. 


The Evolution of a Flying Machine. H. 8S. Maxim. The 
Hardware Trade Journal, Birmingham, August 31, 1894. Gives 
in full the paper read before the Mechanical Section of the 
British Association, at Oxford, by Mr. Maxim, August 10, 
1894, 


Will Man Hver Fly? A Symposium. Boston Globe, Sep- 
tember 9, 1894. Opinions of six experts as to the probabilities 
of success. 











